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ABSTRACT
P o ly c ro s s  progeny t e s t s  and compar isons  o f  advanced 
s e e d l i n g s  ( c u l t i v a r s )  were conducted in  1978 and 1979 to  
de te rm in e  t h e  g e n e t i c  v a r i a n c e ,  h e r i t a b i l i t y  and c o r r e l a t i o n s  
o f  s e v e r a l  c h a r a c t e r s  i n  t h e  sweet p o t a t o ,  Ipomoea b a t a t a s , L.
In 1978, 41.8% o f  t h e  ' LO-3231 p o ly c r o s s  s e e d l i n g  
progeny had copper  o r  r o s e  sk in  c o l o r s  and 2.4% had r o o t  
y i e l d s  h ig h e r  than  th e  h i g h e s t  y i e l d i n g  p a r e n t  p l a n t s .
In t h e  1979 p o ly c r o s s  progeny t e s t ,  e s t i m a t e s  o f  h e r i ­
t a b i l  i t y  f o r  r o o t  s k in  and f l e s h  c o l o r  were both  ve ry  low.
Root sk in  c o l o r  was p o s i t i v e l y  c o r r e l a t e d  w i th  y i e l d  o f  
US #1 r o o t s ,  t o t a l  y i e l d  o f  f l e s h y  r o o t s ,  v in e  l e n g t h ,  and 
v in e  d ia m e te r  bu t  i t  was n e g a t i v e l y  c o r r e l a t e d  w i th  v in e  c o l o r .  
Root f l e s h  c o l o r  was p o s i t i v e l y  c o r r e l a t e d  w i th  i n t e r n o d e  
l e n g th  and i t  was n e g a t i v e l y  c o r r e l a t e d  w i th  y i e l d  o f  US #1 r o o t s ,  
t o t a l  y i e l d  o f  f l e s h y  r o o t s ,  p l a n t  p r o d u c t i o n ,  v ine  d i a m e te r ,  
and number o f  b ranches .  The e s t i m a t e s  o f  h e r i t a b i l i t y  f o r  
y i e l d  o f  US #1 r o o t s  and t o t a l  f l e s h y  r o o t s  i n d i c a t e d  t h a t  
s e l e c t i o n  could  be p r a c t i c e d  on an i n d i v i d u a l  p l a n t  b a s i s .
Both t h e  y i e l d  o f  US #1 and t o t a l  f l e s h y  r o o t s  were p o s i t i v e l y  
c o r r e l a t e d  w i th  v in e  l e n g t h ,  v in e  d i a m e t e r ,  i n t e r n o d e  l e n g t h ,  
and number o f  b ran ch es .  To ta l  f l e s h y  r o o t  y i e l d  was p o s i t i v e l y  
c o r r e l a t e d  w i th  l e a f  shape  w h i le  y i e l d  o f  US #1 r o o t s  was 
n e g a t i v e l y  c o r r e l a t e d  w i th  v ine  c o l o r  and l e a f  ve in  c o l o r .
x
Progeny mean f o r  w e ig h t  l o s s  in  s t o r a g e  was low es t  f o r  1L9-163 ' .  
I t s  g e n e t i c  v a r i a n c e  component was a n e g a t i v e  v a lu e  and i t s  
c o r r e l a t i o n  c o e f f i c i e n t s  w i th  o t h e r  c h a r a c t e r s  were no t  
s i g n i f i c a n t .  For p l a n t  p r o d u c t i o n ,  h e r i t a b i l i t y  was ve ry  
low and i t  was n e g a t i v e l y  c o r r e l a t e d  w i th  r o o t  f l e s h  c o l o r .
Vine l e n g t h ,  v ine  d i a m e t e r ,  young f o l i a g e  c o l o r ,  l e a f  sh ap e ,  
and p e t i o l e  l e n g th  had high e s t i m a t e s  o f  g e n e t i c  v a r i a n c e s  
w i th  h e r i t a b i l i t y  v a lu e s  o f  ove r  0 .5 0 .  Vine c o l o r ,  i n t e r n o d e  
l e n g t h ,  number o f  b ra n c h e s ,  and l e a f  v e in  c o l o r  had lower 
than  0.21 h e r i t a b i l i t y  v a l u e s .
Comparisons o f  advanced s e e d l i n g s  in  1978 showed t h a t  
1L4-621 and ' L5-36 ' had comparable  US #1 r o o t  y i e l d s  w i th  
' C e n t e n n i a l '  in  t o t a l  m a rk e tab l e  r o o t s ,  'LO-323'  had a comparable  
y i e l d  w i th  ' C e n t e n n i a l ' .  ' L4-112 ' produced th e  h i g h e s t  y i e l d  
o f  US #2 o r  canners  g rade  r o o t s ,  and i t  produced t h e  l a r g e s t  
number o f  t o t a l  m a r k e ta b l e  r o o t s .  In 1979, 'LO-323'  and ' L 4 -62 ' 
produced t h e  h i g h e s t  y i e l d s  o f  US #1 r o o t s ,  Jumbo r o o t s  and 
t o t a l  m a rk e ta b l e  r o o t s .  ' L3-186 ' and ' L4-131 ' had t h e  h i g h e s t  
d ry  m a t t e r  c o n t e n t  among t h e  advanced s e e d l i n g s  bu t  lower 
than  ' P o r t o  R i c o ' .  ' L5-150 ' and ' L4-131 ' had t h e  l e a s t  w e igh t  
l o s s  in  s t o r a g e  a t  60°F (15.5°C) and ' L5-36 ' had t h e  l e a s t  
w e igh t  l o s s  a t  70°F (2 1 .1 ° C ) .  As an av erage  o f  c u l t i v a r s ,  
w e igh t  l o s s  a t  70°F (21.1°C) s t o r a g e  was h ig h e r  than  w e igh t  
l o s s  a t  50°F (15.5°C) s t o r a g e  both  in  1978 and 1979 t e s t s .
O r g a n o le p t i c  r a t i n g s  f o r  baked r o o t s  in  1978 showed 
t h a t  'LO-3231, ' L4-1121 and ' L4-131 ' had comparable  baking 
i n d i c e s  a t  60°F (15 .5°C)  and a t  70°F (2 1 .1 °C ) .  G e n e ra l ly  a l l  
t h e  c u l t i v a r s  were c o n s id e re d  a c c e p t a b l e  in  q u a l i t y  f a c t o r s  
in  1978 and 1979 t e s t s .  Dry m a t t e r  c o n t e n t  was p o s i t i v e l y  
c o r r e l a t e d  w i th  f l a v o r  o f  baked r o o t s  a t  both s t o r a g e  tem pera ­
t u r e s  in  both  1978 and 1979 t e s t s .  P l a n t  p r o d u c t io n  t e s t s  
in  1978 and 1979 showed t h a t  ' P o r t o  R ico '  and ' L4-112 ' produced 
t h e  l a r g e s t  number o f  p l a n t s  p e r  bushel  o f  r o o t s  s t o r e d  a t  
60°F ( 1 5 . 5°C) and 70°F (2 1 .1 °C ) .  All c u l t i v a r s  s t o r e d  a t  
70°F (21.1°C) produced an i n c r e a s e  i n  p l a n t  number over  
t h e  60°F (15.5°C) s t o r a g e .
INTRODUCTION
Importance o f  t h e  Stud.y
Sweet p o t a t o  b re e d in g  f o r  v a r i e t a l  improvement i s  c o n s id e re d  
by many r e s e a r c h e r s  t o  be one o f  t h e  p r i n c i p a l  means o f  main­
t a i n i n g  t h e  v i a b i l i t y  o f  t h e  sweet p o t a t o  i n d u s t r y  in  t h e  
United  S t a t e s  o f  America and e l sew h e re  in  t h e  world .  Pope (89) 
in  1970 s t a t e d  t h a t  " s i n c e  t h e  f i r s t  sweet p o t a t o  b reed ing  
program was i n i t i a t e d  ov e r  30 y e a r s  ago by Dr. J u l i a n  M i l l e r  
a t  L ou i s ian a  S t a t e  U n i v e r s i t y ,  more than  40 new c u l t i v a r s  
have been developed in  t h e  Uni ted S t a t e s  w i th  'C e n t e n n i a l '  
t h e  most w ide ly  grown". He f u r t h e r  s t a t e d “t h a t  improvements 
t h a t  have r e s u l t e d  from t h e  b reed in g  program in c lu d e  h ig h e r  
y i e l d s ,  more a t t r a c t i v e  sk in  c o l o r s ,  h ig h e r  c a r o t e n e  and 
a s c o r b i c  a c id  c o n t e n t s ,  and r e s i s t a n c e  t o  some i n s e c t s  and 
d i s e a s e s " .
The con t in u ed  su c c e s s  o f  t h e  sweet p o t a t o  b reed ing  
program, as  w i th  a l l  human e n d ea v o r s ,  has i t s  l i m i t s  and 
i f  f u r t h e r  s u c c e s s e s  a r e  t o  be a t t a i n e d ,  an u n d e r s tan d in g  
o f  t h e  g e n e t i c  c h a r a c t e r s ,  mode o f  t r a n s m i s s i o n ,  h e r i t a b i l i t y  
and germplasm m a t e r i a l  a r e  o f  paramount im por tance .  As 
Hernandez (36) s t a t e d ,  "we must c o n t i n u a l l y  examine and r e ­
examine our  methods in  o r d e r  t o  e f f i c i e n t l y  u t i l i z e  and 
maximize our  e f f i c i e n c y  in  ou r  p l a n t  improvement program".
1
2Data on h e r i t a b i l i t i e s  a r e  among t h e  h e lp f u l  gu ides  
t o  be used in  r e d e s i g n i n g  f o r  e f f i c i e n c y  in b reed ing  and 
s e l e c t i o n  s t r a t e g i e s .  Also d a ta  on c o r r e l a t i o n  c o e f f i c i e n t s  
between c h a r a c t e r s  a r e  im p o r ta n t  and can be used e f f e c t i v e l y  
in  a p p ly in g  s e l e c t i o n  p r e s s u r e .
S ta tem en t  o f  t h e  Problem
P r e s e n t l y ,  t h e  sweet p o t a t o  b reed ing  program in  t h e  
United S t a t e s ,  and p a r t i c u l a r l y  a t  L ou is iana  S t a t e  U n i v e r s i t y ,  
b a s i c a l l y  in v o lv e s  t h e  s e l e c t i o n  o f  genotypes  w i th  as  many 
s u p e r i o r  c h a r a c t e r s  as  p o s s i b l e  t o  be e n t e r e d  in  a p o ly c ro s s  
mating system.  The growing o f  t r u e  seeds  o b ta in e d  from 
t h e  p o ly c ro s s  n u r s e r i e s  and subsequen t  s e l e c t i o n  p r e s s u r e  
on t h e s e  s e e d l i n g s  mandates  a system o f  s c r e e n in g  and p ru d e n t  
s e l e c t i o n .  S p e c t a c u l a r  p ro g r e s s  has been ach ieved  f o r  
t h e  l a s t  t h r e e - a n d - a - h a l f  decades  w i th  t h i s  system o f  b reed ing  
as  used a t  L ou is iana  S t a t e  U n i v e r s i t y  (37 ) .  However, 
i t  has been observed  t h a t  improvement in  y i e l d  may reach  
a p l a t e a u  p o i n t i n g  to  a l i m i t e d  p o t e n t i a l  f o r  d eve lop ing  
newer genotypes  w i th  h ig h e r  y i e l d s  u n l e s s  changes a r e  made 
in  t h e  b reed in g  p ro c e d u re  t a k i n g  i n t o  c o n s i d e r a t i o n  th e  
performance  o f  p ro g e n ie s  o f  t h e  high y i e l d i n g  p a r e n t s  in 
p o ly c ro s s  n u r s e r i e s  and in  c o n t r o l l e d  c r o s s e s .  Also to  
be c o n s id e re d  may be t h e  p o s s i b i l i t y  o f  improving c h a r a c t e r s  
r e l a t e d  t o  y i e l d  such a s  s h o r t e r  v ine  i n t e r n o d e s ,  v ig o r
3p l a n t  p ro d u c t io n  and o t h e r s  t o  produce b e t t e r  g e n e t i c a l l y  
ba lanced  and e f f i c i e n t  c u l t i v a r s .
S to rag e  a b i l i t y  o f  f l e s h y  r o o t s  and p l a n t  p ro d u c t io n  
a r e  two c h a r a c t e r s  t h a t  have been t r e a t e d  in  many c a s e s  as 
minor  b reed in g  o b j e c t i v e s ;  however,  more emphasis i s  needed 
s i n c e  a v a r i e t y  i s  n o t  a c c e p t a b l e  u n l e s s  i t  s t o r e s  well 
and s p r o u t s  s u f f i c i e n t l y  f o r  p ro p a g a t io n  and i n c r e a s e .
With t h e  p r e s e n t  t r e n d  f o r  energy  c o n s e r v a t i o n ,  i t  
may be wor thw hi le  t o  de te rm in e  i f  some genotypes  cou ld  be 
developed  t h a t  w i l l  i n c u r  lower weigh t  l o s s e s  in  s t o r a g e  
no t  on ly  under co n v en t io n a l  s t o r a g e  te m p e ra tu re s  o f  60°F 
(15.5°C) but a l s o  under  h ig h e r  t e m p e ra tu re s  o f  70-75°F 
( 2 1 . 1 - 2 3 . 9°C) r e q u i r i n g  l e s s  energy  to  m a in ta in  than  th e  60°F 
(15.5°C) s t o r a g e  rooms in  t r o p i c a l  c l i m a t e .
Severa l  s t u d i e s  on th e  g e n e t i c s  and i n h e r i t a n c e  o f  
v a r io u s  sweet p o t a t o  c h a r a c t e r s  have a l r e a d y  been under­
tak en  i n v o lv in g  th e  use o f  c o n t r o l l e d  b i p a r e n t a l  c r o s s e s  which 
i s  th e  c l a s s i c a l  system o f  s tu d y in g  g e n e t i c  c h a r a c t e r s  o f  
most c r o p s .  Data from s t u d i e s  w i th  c o n t r o l l e d  b i p a r e n t a l  
c r o s s e s  a r e  u se fu l  as  gu ides  f o r  s e l e c t i n g  b reed in g  p a r e n t s  
f o r  e n t r y  in  a p o l y c r o s s  n u r s e r y  system.  Because o f  th e  
o f  th e  l a r g e  amount o f  s e l f  and c r o s s - i n c o m p a t i b i l i t i e s  
t h a t  e x i s t  in  t h e  sweet p o t a t o ,  s t u d i e s  u s ing  p o ly c ro s s  
mat ing  a r e  more c o n v e n i e n t ,  s im p le r  and more p r a c t i c a l .
4O b je c t i v e s  o f  t h e  Study
The p r e s e n t  s tu d y  was conducted us ing  s e l e c t e d  b reed ing  
p a r e n t s  in  a p o ly c r o s s  n u r s e r y  to  o b t a in  p ro g en ie s  from 
m ate rna l  p a r e n t s  t o  d e te rm ine  th e  h e r i t a b i l i t i e s  o f  y i e l d ,  
s t o r a g e  a b i l i t y  and p l a n t  p ro d u c t io n  and to  de te rm ine  th e  
a s s o c i a t i o n  between t h e s e  c h a r a c t e r s  and between each o f  
them w i th  s e v e r a l  o t h e r  g e n e t i c  c h a r a c t e r s .  The o b j e c t i v e s  
o f  t h i s  s tu d y  were more s p e c i f i c a l l y  as fo l l o w s :
1. t o  compare t h e  f r equency  d i s t r i b u t i o n ,  means,
and v a r i a n c e s  o f  th e  p o ly c ro s s  p ro g en ie s  f o r  s ev e ra l  
q u a n t i t a t i v e  c h a r a c t e r s :
2.  to  d e te rm ine  t h e  g e n e t i c  v a r i a n c e  and h e r i t a b i l i t y  
o f  each  s e l e c t e d  c h a r a c t e r ;
3. to  de te rm ine  p heno typ ic  c o r r e l a t i o n s  between c h a r a c t e r s ;
4.  t o  s tu d y  t h e  d i f f e r e n c e s  in  y i e l d ,  d ry  m a t t e r  c o n t e n t ,  
and baking q u a l i t y  o f  f l e s h y  r o o t s  among advanced 
s e e d l i n g s ;
5. t o  s tudy  s t o r a g e  a b i l i t y  and p l a n t  p ro d u c t io n  o f  
c u l t i v a r s  under  two te m p e ra tu re  r eg im es :  60°F
( 1 5 . 5 ° C ) , and 70-75°F ( 2 1 . 1 - 2 3 . 9°C ) .
LITERATURE REVIEW
Techniques  Used f o r  Sweet P o ta to  Improvement
The sweet p o t a t o ,  be ing  o f  t r o p i c a l  o r i g i n ,  r a r e l y  
bloomed in  t h e  C o n t in e n ta l  United  S t a t e s  b e fo re  M i l l e r  (80,  81) 
in  1937 r e p o r t e d  on t e c h n i q u e s  to  induce  th e  sweet p o t a t o  to  
bloom. Unt i l  t h e n ,  a t t e m p t s  t o  improve v a r i e t i e s  o f  sweet 
p o t a t o e s  in  th e  Uni ted S t a t e s  had been by t h e  s e l e c t i o n  
o f  new ty p es  t h a t  o c c a s i o n a l l y  appea r  as  m u ta t io n s  (79) .
The f requency  o f  m u ta t io n s  in  t h e  sweet p o t a t o ,  though c o n s i d e r ­
ed h ig h e r  compared t o  o t h e r  crop s p e c i e s ,  was observed  by 
M i l l e r  (79) and o t h e r s  (37,  41) t o  be low with  one v i s i b l e  
m u ta t io n  in  every  1 ,000  p l a n t s .  A lso ,  i t  was observed  t h a t ,  
in  most c a s e s ,  t h e s e  m u ta t io n s  were r e t r o g r e s s i v e ,  t h e r e f o r e ,  
th e  p l a n t  b r e e d e r  had to  work with  a ve ry  l a r g e  number o f  
p l a n t s  b e fo re  a chance d e s i r a b l e  m u ta t ion  o c cu r red  (35) .
However, c o n t r i b u t i o n  by t h i s  method t o  improve sweet po­
t a t o e s  should  no t  be ove r looked  s i n c e  some o u t s t a n d in g  
mutants  have been named and r e l e a s e d  such as  Unit  I Por to  
Rico and o t h e r s  l i s t e d  by Edmond (2 2 ) .  P r e s e n t l y ,  t h i s  
method has a reduced r o l e  and i s  used on ly  as a complement 
t o  h y b r i d i z a t i o n  which i s  t h e  p r i n c i p a l  to o l  f o r  producing  
p l a n t  v a r i a t i o n  and new recom bina t ions  w i th  good h o r t i c u l t u r a l  
c h a r a c t e r s  (37) .
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6H y b r id i z a t io n  o f  sweet p o t a t o e s  in  t h e  United  S t a t e s  
was made p o s s i b l e  with  t h e  development o f  t e c h n i q u e s  used 
to  induce  f lo w e r in g  and seed  s e t  under greenhouse  c o n d i t i o n s  (80) 
and l a t e r  by us ing  s e l e c t e d  p a r e n t s  t h a t  f low ered  and s e t  
seed under f i e l d  c o n d i t i o n s  (81 ) .
At L ou is iana  S t a t e  U n i v e r s i t y ,  t h e  sweet p o t a to  b reed ing  
program uses  a p o ly c r o s s  m a s t e r  n u r s e r y  system having ad hoc 
n u r s e r i e s .  C o n t r o l l e d  h y b r i d i z a t i o n  was used to  s tu d y  c e r t a i n  
g e n e t i c  c h a r a c t e r s  (3 6 ) .  The p o ly c ro s s  n u r s e r i e s  i n c l u d e :
1) a m a s t e r  n u r s e ry  w i th  50 t o  60 h ig h ly  s e l e c t e d  p a r e n t s  
f o r  most o f  t h e  h o r t i c u l t u r a l  c h a r a c t e r s ;  2) a s o i l  r o t  n u r s e ry  
w i th  10 to  15 s e l e c t e d  p a r e n t s  a l l  having h igh  l e v e l s  o f  
r e s i s t a n c e  t o  s o i l  r o t  and o t h e r  d i s e a s e s  and most o f  them 
having good major h o r t i c u l t u r a l  c h a r a c t e r s ;  3) a r o o t - k n o t  
n u r s e r y ;  and 4) and i n s e c t  and i n d u s t r i a l  n u r s e r y  (36) .
These n u r s e r i e s  produce  60 ,000 to  100,000 t r u e  seeds  each 
y e a r .  A number o f  geno types  w i th  s u p e r i o r  c h a r a c t e r s  have 
been o b t a in e d  from t h i s  b reed in g  program some o f  which a r e  
p r e s e n t l y  being  e n t e r e d  in  t h e  r e g io n a l  t r i a l s  o f  th e  
Na t iona l  Sweet P o ta to  C o l l a b o r a t o r s  Group (3 6 ) .
In 1965, Jones  (48) proposed a b reed in g  p rocedu re  f o r  
th e  sweet p o t a t o .  The p rocedu re  b a s i c a l l y  i n v o lv e s  s e l e c t i n g  
4 to  20 p l a n t s ,  i n t e r m a t i n g  them, and bu lk ing  th e  seeds  in  
ev e ry  g e n e r a t i o n  f o r  f o u r  g e n e r a t i o n s  w i th o u t  s e l e c t i o n  to
7e s t a b l i s h  a randomly i n t e r b r e e d i n g  base p o p u la t i o n .  The re ­
a f t e r ,  p a r t  o f  t h e  seeds  (abou t  500 seed s )  may be used to  
m a in ta in  t h e  base  p o p u l a t i o n  in  t h e  o r i g i n a l  manner and th e  
r e s t  o f  t h e  seeds  may be used t o  form as  many s u b - p o p u la t i o n s  
as  p o s s i b l e  o r  d e s i r e d  and a l t e r i n g  each s u b -p o p u la t i o n  
th rough  s e l e c t i o n  towards  p lanned  b reed ing  g o a l s .  The 
advan tages  o f  such a b reed in g  p ro c e d u r e ,  Jones  (48) a v e r r e d ,  
i n c l u d e :  1) i t  would u t i l i z e  both i n t r a -  and in te r-chromosomal
re c o m b in a t io n s ;  2) a l l o w  e x p r e s s i o n s  o f  new e p i s t a t i c  e f f e c t s  
in  each g e n e r a t i o n ;  3) c i rcum ven t  u n i n t e n t i o n a l  a t t e m p ts  
to  f i x  and t r a n s m i t  e p i s t a t i c  e f f e c t s ;  4) p ro v id e  an o r d e r l y  
improvement in  p a r e n t a l  ty p es  each y e a r ;  5) e n t a i l  no 
h a n d c r o s s in g ;  and ,  6) r e q u i r e  no d e t a i l e d  r e c o r d s .  I t s  
d i s a d v a n t a g e ,  Jones  (48) s t a t e d ,  i s  t h e  t ime r e q u i r e d  to  
e s t a b l i s h  a randomly i n t e r b r e e d i n g  p o p u l a t i o n .  At th e  
t ime t h a t  Jones  proposed t h i s  b reed ing  p r o c e d u re ,  n o t  enough 
was known o f  th e  a p p r o p r i a t e  manner and i n t e n s i t y  o f  s e l e c t i o n  
f o r  maximum g e n e t i c  advancement,  and th e  t e c h n iq u e s  o f  i n t r o ­
ducing new v a r i a b i l i t y ,  i . e .  d i s e a s e  r e s i s t a n c e ,  w i th o u t  
having t o  s t a r t  an e n t i r e  new p o p u la t i o n  (48) .
I t  should  become c l e a r ,  however,  on re a d in g  th e  ensu ing  
s e r i e s  o f  p u b l i s h e d  a r t i c l e s  t h a t  t h e  b reed ing  p rocedu re  
Jones  proposed in  1965 was a c t u a l l y  a w r i t t e n  a r t i c u l a t i o n  
o f  what he c o n s id e re d  th e n  as  t h e  t h e o r e t i c a l  b a s i s  o f
8t h e  b reed in g  program t h a t  he had j u s t  s t a r t e d .  I t  s h o u ld ,  
a l s o ,  be a p p a r e n t  t h a t  h i s  b reed in g  program was d es igned  
n o t  on ly  to  produce genotypes  f o r  p o s s i b l e  r e l e a s e  as  o u t ­
s t a n d i n g  v a r i e t i e s  bu t  was s e t  up p r i m a r i l y  t o  g e n e r a t e  
d a t a  f o r  use  in  t e s t i n g ,  forming and v e r i f y i n g  q u a n t i t a t i v e  
g e n e t i c  con cep ts  as s p e c i f i c a l l y  a p p l i e d  t o  th e  h exap lo id  
sweet p o t a t o .  T h e r e f o r e ,  he had t o  use as s t a r t i n g  p a r e n t s ,  
a broad enough sample o f  sweet p o t a t o  genotypes  
to  s a t i s f y  t h e  assumption  o f  an unb iased  sample o f  a l l  sweet 
p o t a t o e s ,  in  o r d e r  t h a t  r e s u l t s  could  be i n t e r p r e t e d  more 
b ro a d ly  (48) which i s  p r o b l e m a t i c a l .
G en e t ic s  o f  Some C h a r a c te r s  in  Sweet P o ta to
In common with  o t h e r  c rop  p l a n t s ,  t h e  sweet p o t a t o  
p o s s e s s e s  both q u a l i t a t i v e  and q u a n t i t a t i v e  c h a r a c t e r s  (22) .  
Q u a l i t a t i v e  c h a r a c t e r s  a r e  e a s i l y  d i s t i n g u i s h a b l e  from each 
o t h e r ,  a r e  d i s t i n c t  and when a r r a n g e d  in  an a r r a y ,  a r e  
d i s c o n t i n u o u s ;  w hereas ,  q u a n t i t a t i v e  c h a r a c t e r s  a r e  i n d i s t i n c t  
and c o n t in u o u s  and when a r ra n g ed  in  an a r r a y ,  g rade  i n t o  
each o t h e r  g r a d u a l l y  w i th  no c l e a r - c u t  boundary s e p a r a t i n g  
d i f f e r e n t  c l a s s e s  (1 ,  2 2 ) .  Most sweet p o t a t o  b re e d e r s  may 
a l r e a d y  have some g e n e r a l i z e d  i d e a s  as  t o  which sweet 
p o t a t o  c h a r a c t e r s  a r e  q u a l i t a t i v e l y  and which a r e  q u a n t i ­
t a t i v e l y  i n h e r i t e d  bu t  t h e  mode o f  i n h e r i t a n c e  has been 
s t u d i e d  on ly  to  a l i m i t e d  d eg ree .  Jones  (50) in  h i s  1967
9paper  on t h e  t h e o r e t i c a l  s e g r e g a t i o n  r a t i o s  o f  q u a l i t a t i v e l y  
i n h e r i t e d  c h a r a c t e r s  f o r  t h e  h exap lo id  sweet p o t a t o  s t a t e d  
" t h a t  q u a l i t a t i v e  g e n e t i c  d a t a  f o r  sweet p o t a t o e s  a r e  s c a r c e ,  
p a r t i a l l y  because  i t  i s  a h ex ap lo id  w i th  90 chromosomes 
and p a r t i a l l y  because  o f  t h e  d i f f i c u l t i e s  o f  s e l f i n g  due 
t o  s t e r i l i t y ,  i n c o m p a t i b i l i t y  and t h e  f a i l u r e  o f  many ty p es  
to  bloom in  tem p e ra te  r e g i o n s " .
Of t h e  few s t u d i e s  t h a t  have been u n d e r ta k e n ,  much 
use fu l  i n f o r m a t io n  has been g a th e r e d  t h a t  cou ld  a i d  in  t h e  
development o f  improved b reed in g  p ro c e d u re s .  Poole  (87) 
and o t h e r s  (22 ,  28,  50) r e p o r t e d  t h a t  some sweet p o t a t o  
c h a r a c t e r s  a r e  q u a l i t a t i v e l y  i n h e r i t e d .  Q u a l i t a t i v e  c h a r a c t e r s  
c o n t r o l l e d  by one p a i r  o f  genes a cco rd in g  to  Hammett and 
Edmond (22,  28) i n c l u d e :  f lo w e r - f o rm in g  being  dominant
ove r  n o n - f lo w e r - fo rm in g ;  red  stem dominant ove r  green s tem; 
and long in t e r n o d e  dominant ov e r  s h o r t  i n t e r n o d e .  They 
f u r t h e r  r e p o r t e d  t h a t  q u a l i t a t i v e  c h a r a c t e r s  c o n t r o l l e d  by 
two p a i r s  o f  genes i n c l u d e :  f l e s h y  r o o t  forming dominant
ove r  n o n - f l e s h y  r o o t  fo rm ing;  brown r o o t s  dominant over  
creamy w h i te  r o o t s ;  smooth l e a f  marg ins  dominant ove r  s l i g h t l y  
lobed  l e a f  m arg in s ;  and orange  f l e s h  dominant over  creamy 
w h i te  f l e s h .
Jones  (50) has r a i s e d  some q u e s t i o n s  r e g a r d in g  th e  
i n t e r p r e t a t i o n  o f  t h e  d a t a  o f  some o f  th e  p rev io u s  s t u d i e s  
p r i m a r i l y  because  o f  t h e  c o m p l i c a t i o n s  posed by th e  hexap lo id
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n a t u r e  o f  sweet p o t a t o .  He m en t ioned ,  as  an i l l u s t r a t i o n ,  
t h e  i n t e r p r e t a t i o n  o f  P o o l e ' s  (88) d a ta  which was i n t e r p r e t e d  
t o  f i t  a d i p l o i d  s e g r e g a t i o n  r a t i o  o f  3 :1 .  According to  
Jones  ( 5 0 ) ,  t h e  a c tu a l  r a t i o  was 3 .2 6 :1  and us ing  th e  t h e o ­
r e t i c a l  s e g r e g a t i o n  r a t i o  f o r  o t h e r  ty p es  o f  i n h e r i t a n c e ,  
i t  was a p p a r e n t  t h a t  t h e  observed  s e g r e g a t i o n  r a t i o  f i t s  
e q u a l l y  well  w i th  o t h e r  t h e o r e t i c a l  s e g r e g a t i o n  r a t i o s  
such as  2 . 6 9 : 1 ,  2 . 7 0 : 1 ,  2 . 7 9 : 1 ,  2 . 9 8 : 1 ,  3 . 0 1 : 1 ,  3 .1 1 :1  and 
3 .1 7 : 1 .
In 1969 J o n e s ,  S t e i n b a u e r  and Pope (57) s t a t e d  t h a t  
in  t h e  m a j o r i t y  o f  sweet p o t a t o e s  chromosome p a i r i n g  occurs  
in  a r e g u l a r  b i v a l e n t  manner d u r ing  m e io s i s  and t h a t  q u a l i t a t i v e  
g e n e t i c  s t u d i e s  i n d i c a t e  t h a t  many c h a r a c t e r  s e g r e g a t i o n s  
can be e x p la i n e d  on th e  b a s i s  o f  m u l t i p l e  f a c t o r  d isomic  
models— th u s  q u a n t i t a t i v e  g e n e t i c  t h e o r i e s ,  a l th o u g h  fo rm u la ted  
f o r  use w i th  d i p l o i d s ,  may be a p p l i c a b l e  t o  t h e  hexap lo id  
sweet p o t a t o .
Hernandez (36) and o t h e r s  (51,  22) s t a t e d  t h a t  t h e  mode 
o f  i n h e r i t a n c e  f o r  t h e  q u a n t i t a t i v e  c h a r a c t e r s  in  t h e  sweet 
p o t a t o ,  as w i th  a l l  c rop  p l a n t s ,  i s  complex; t h e s e  c h a r a c t e r s  
a r e  u s u a l l y  c o n t r o l l e d  by a l a r g e  number o f  genes and some 
o f  t h e s e  genes may e x i s t  on th e  same chromosomes. Some 
o f  th e  sweet p o t a t o  c h a r a c t e r s  t h a t  have been shown t o  be 
q u a n t i t a t i v e l y  i n h e r i t e d  by Hernandez e t  a l . ( 4 4 ) ,  Hammett (2 8 ) ,
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C o n s ta n t in  (12) and o t h e r s  (22 ,  46) i n c l u d e :  r o o t  sk in  and
f l e s h  c o l o r ,  d ry  m a t t e r  c o n t e n t ,  c u l i n a r y  q u a l i t i e s ,  r e s i s t a n c e  
t o  Fusarium w i l t ,  y i e l d ,  r o o t  shape ,  c o r t e x  t h i c k n e s s  and 
r e s i s t a n c e  to  o t h e r  d i s e a s e s .  Of t h e s e  c h a r a c t e r s ,  Hammett (28) 
working w i th  ve ry  smal l  p o p u l a t i o n s ,  r e p o r t e d  t h a t  low y i e l d  
appeared  p a r t i a l l y  dominant ove r  high y i e l d ;  low c a r o t e n e  
c o n t e n t  p a r t i a l l y  dominant  ove r  h igh c a r o t e n e  c o n t e n t ;  and 
poor f l a v o r  p a r t i a l l y  dominant  ov e r  good f l a v o r .  Those c h a r a c ­
t e r s  l a c k i n g  in  dominance which ap p ea r  t o  be c o n t r o l l e d  by 
genes  w i th  a d d i t i v e  e f f e c t s  i n c l u d e :  r o o t  sh ap e ,  d ry  m a t t e r
c o n t e n t ,  and m o is tn e s s  o f  baked r o o t s  (28) .
Hammett (28) a l s o  no ted  t h a t  some o f  t h e  q u a n t i t a t i v e  
c h a r a c t e r s  s t u d i e d - - w h e t h e r  e x h i b i t i n g  p a r t i a l  dominance,  
i . e .  c o r t e x  t h i c k n e s s  and c a r o t e n e  c o n t e n t  o r  l a c k in g  in  
dominance,  i . e .  d ry  m a t t e r  c o n t e n t  and m o is tn e s s  o f  baked 
r o o t s - - s e g r e g a t e d  t r a n s g r e s s i v e l y .  T r a n s g r e s s iv e  i n h e r i t a n c e  
f o r  some c h a r a c t e r s  have a g r e a t  p r a c t i c a l  s i g n i f i c a n c e  (22) 
because  th e y  show t h a t  i n d i v i d u a l s  may be d i s c o v e re d  which 
have a h ig h e r  degree  o f  s u p e r i o r i t y  than  th e  o r i g i n a l  p a r e n t ,  
and a h ig h e r  degree  o f  i n f e r i o r i t y  than th e  o r i g i n a l  i n f e r i o r  
p a r e n t .  Thus,  Edmond (22) s t a t e d ,  "by u s ing  both s u p e r i o r  
i n d i v i d u a l s  as  p a r e n t s  in  b reed ing  programs and by d i s c a r d i n g  
t h e  i n f e r i o r  i n d i v i d u a l s ,  t h e  gradua l  upgrading o f  im p o r tan t  
q u a n t i t a t i v e  c h a r a c t e r s  can t ak e  p l a c e " .
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In a t  l e a s t  one c h a r a c t e r ,  i . e .  sk in  c o l o r ,  Hammett (28) 
observed  t h a t  in  a l l  p ro g e n ie s  among th e  21 p a r e n t a l  combi­
n a t i o n s ,  t h e  female  p a r e n t  appeared  t o  have e x e r t e d  g r e a t e r  
i n f l u e n c e  than  d id  t h e  male p a r e n t  a p p a r e n t l y  i n d i c a t i n g  
t h a t  mate rna l  e f f e c t  o r  extrachromosomal i n h e r i t a n c e  may 
a l s o  occu r  in  sweet p o t a t o  bu t  p ro o f  i s  n o t  s u f f i c i e n t .
In 1963, Hernandez (46) found t h a t  w h i te  was p a r t i a l l y  
dominant ov e r  l i g h t  orange  f l e s h  c o l o r .  This  r e s u l t  was 
confi rmed l a t e r  by C o n s ta n t in  (12) who f u r t h e r  r e p o r t e d  
t h a t  whenever two p a r e n t s  having r o o t s  o f  w h i te  f l e s h  c o l o r  
were c r o s s e d ,  100% o f  t h e  s e e d l i n g s  in  t h e  progeny had w hi te  
f l e s h .
In rev iew ing  p re v io u s  s t u d i e s ,  Hernandez (36) s t a t e d  
t h a t  sk in  c o l o r  o f  f l e s h y  r o o t s  i s  q u a n t i t a t i v e l y  i n h e r i t e d ,  
be ing  c o n t r o l l e d  by s e v e r a l  genes .  He based t h i s  s t a t e m e n t  
from th e  fo l lo w in g  d a t a :  c r o s s e s  between copper c o lo re d
p a r e n t s  gave a p p ro x im a te ly  44% o f  t h e  s e e d l i n g s  w i th  copper  
s k in  c o l o r  and 21% were p u r p l e ;  in  c r o s s e s  between p a r e n t s  
w i th  r o s e  and p u r p l e  sk in  c o l o r ,  85.7% o f  t h e  s e e d l i n g s  had 
p u r p l e  sk in  and 9.5% were r o s e ;  in  a c r o s s  o f  cream X p u rp le  
r o o t  sk in  p a r e n t s ,  40.6% o f  t h e  s e e d l i n g s  were p u r p l e ,
21% r o s e ,  21.9% copper  and 15.6% t a n ;  in  some c r o s s e s  
o f  copper  X copper  and copper  X ro s e  sk in  c o lo re d  p a r e n t s ,  
ap p ro x im a te ly  50% o f  t h e  p ro g e n ie s  were copper  sk inned s e e d l i n g s .
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Hernandez (36) f u r t h e r  noted  t h a t ,  o f  t h e  s e v e r a l  genes 
c o n t r o l l i n g  sk in  c o l o r ,  a b a s i c  gene D f o r  c o l o r  i s  a p p a r e n t l y  
p r e s e n t ,  R i s  a red  o r  copper  p roducing  gene ,  and P a p u rp le  
p roduc ing  gene.
Other  sweet p o t a t o  c h a r a c t e r s  shown to  be q u a n t i t a t i v e l y  
i n h e r i t e d  i n c l u d e :  r e s i s t a n c e  t o  banded cucumber b e e t l e ,
v e in in g  o f  f l e s h y  r o o t s ,  growth c ra c k s  on sk in  o f  f l e s h y  
r o o t s  and a t  l e a s t t e n v i n e  t r a i t s ,  i . e .  v ine  d i a m e te r ,  v ine  
l e n g t h ,  l e a f  t y p e ,  v in e  p u r p l i n g ,  l e a f  ve in  p u r p l i n g ,  l e a f  
whorl p u r p l i n g ,  and p l a n t  pubescence  (56) .
H e r i t a b i l i t i e s  o f  Some Sweet P o ta to  C h a rac te r s
F a lc o n e r  (23) s t a t e d  t h a t  th e  h e r i t a b i l i t y  o f  a m e t r i c  
(o r  q u a n t i t a t i v e )  c h a r a c t e r  i s  one o f  i t s  most im p o r tan t  
p r o p e r t i e s .  The most im p o r tan t  f u n c t i o n  o f  th e  h e r i t a b i l i t y  
in  t h e  g e n e t i c  s tu d y  o f  m e t r i c  c h a r a c t e r s ,  he c o n t in u e d ,  
i s  i t s  p r e d i c t i v e  r o l e ,  e x p r e s s in g  t h e  r e l i a b i l i t y  o f  th e  
pheno typ ic  v a lu e  a s  a gu ide  t o  th e  b reed ing  v a lu e .  The 
te rm h e r i t a b i l i t y  was f i r s t  d e f in e d  by Wright  (109) and Knight (64) 
as  " t h e  p o r t i o n  o f  t h e  observed  v a r i a n c e  f o r  which h e r e d i t y  
i s  r e s p o n s i b l e " .  F a lc o n e r  (2 3 ) ,  on th e  o t h e r  hand, d e f i n e s  
h e r i t a b i l i t y  as  t h e  r a t i o  o f  a d d i t i v e  g e n e t i c  v a r i a n c e  (V^) 
t o  p heno typ ic  v a r i a n c e  (Vp).
Others  (1 ,  4 ,  30,  76 ,  90) r e p o r t e d  th e  p r a c t i c a b i l i t y  o f  
u s in g  t h e  two d e f i n i t i o n s  as  a p p l i e d  d i f f e r e n t l y  t o  d i f f e r e n t
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s p e c i f i c  r e s e a r c h  s i t u a t i o n s .  These l a t t e r  r e s e a r c h e r s  no ted  
t h a t  th e  t o t a l  g e n e t i c  v a r i a n c e  c o n s i s t s  o f  a d d i t i v e  g e n e t i c  
v a r i a n c e ,  dominance v a r i a n c e ,  e p i s t a t i c  v a r i a n c e  and e x t r a -  
chromosomal v a r i a n c e ;  and th e y  r e a l i z e  t h a t  in  many e x p e r im e n t s ,  
t h e  a d d i t i v e  g e n e t i c  v a r i a n c e  can  n o t  be computed s e p a r a t e l y  
from th e  o t h e r  g e n e t i c  components.  They t h e r e f o r e  p r e f e r  t o  
c a t e g o r i z e  h e r i t a b i l i t y  i n t o  two forms: 1) n a r row -sense
h e r i t a b i 1 i t y ,  and 2) b r o a d - s e n s e  h e r i t a b i l i t y .  Narrow- 
sense  h e r i t a b i l i t y  i s  t h e  term th e y  would use f o r  t h e  h e r i ­
t a b i l  i t y  as  d e f in e d  by F a lc o n e r  (23) be ing  t h e  r a t i o  o f  
a d d i t i v e  g e n e t i c  v a r i a n c e  and th e  t o t a l  pheno typ ic  v a r i a n c e  
and symbolize  i t  w i th  t h e  squared  smal l  l e t t e r  h^ _. Broad- 
sense  h e r i t a b i l i t y , on t h e  o t h e r  hand, i s  d e f in e d  as  th e  
r a t i o  o f  t o t a l  g e n e t i c  v a r i a n c e  ove r  th e  t o t a l  pheno typ ic  
v a r i a n c e  and symbolize  i t  w i th  t h e  c a p i t a l  l e t t e r  H_.
Severa l  workers  ( 4 ,  9,  23 ,  31) p o s t u l a t e d  t h a t  th e  
p a r t i c u l a r  component o f  g e n e t i c  v a r i a n c e  t h a t  can be e s t i m a te d  
from t h e  measured phen o ty p ic  v a lu e s  depend upon th e  degree  
o f  r e l a t i o n s h i p  o f  t h e  i n d i v i d u a l s  be ing  measured.  I f  th e  
i n d i v i d u a l s  were o f  t h e  o f f s p r i n g  and p a r e n t  r e l a t i o n s h i p ,  
then  th e  c o v a r ia n c e  between o f f s p r i n g  and p a r e n t  can be c a l c u ­
l a t e d .  By t h e o r e t i c a l  c o n s i d e r a t i o n s ,  i t  can be deduced (9 ,  23) 
t h a t  t h e  c o v a r i a n c e  o f  o f f s p r i n g  and p a r e n t  i s  equal t o  one 
h a l f  t h e  a d d i t i v e  g e n e t i c  v a r i a n c e ,  hence th e  h e r i t a b i l i t y
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t h a t  can be e s t i m a te d  from t h i s  type  o f  r e l a t i o n s h i p  s a t i s f i e s  
t h e  d e f i n i t i o n  o f  n a r ro w -se n se  h e r i t a b i l i t y .  On th e  o t h e r  
hand, i f  th e  r e l a t i o n s h i p  o f  t h e  i n d i v i d u a l s  were o f  f u l l -  
s i b s ,  then  th e  c o v a r i a n c e  o f  f u l l - s i b s  can be c a l c u l a t e d  
and s i n c e  by t h e o r e t i c a l  c o n s i d e r a t i o n s ,  t h e  c o v a r i a n c e  o f  
f u l l - s i b s  can be deduced t o  be equal  t o  o n e - h a l f  t h e  a d d i t i v e  
g e n e t i c  v a r i a n c e  p lu s  o n e - f o u r t h  t h e  dominance v a r i a n c e ,  
then  t h e  h e r i t a b i l i t y  t h a t  cou ld  be e s t i m a t e d  from a s tudy  
in v o lv in g  f u l l - s i b s  would be c l o s e r  to  t h e  type  o f  h e r i ­
t a b i l  i t y  r e f e r r e d  to  above as  b ro a d - s en s e  h e r i t a b i l i t y - -  
t h e  e x p e r im en te r  be ing unab le  t o  e s t i m a t e  s e p a r a t e l y  t h e  
a d d i t i v e  g e n e t i c  component.
The r o l e  o f  h e r i t a b i l i t y  e s t i m a t e s  was p i c t u r e d  by Dudley 
and Moll (20) as  be ing  o f  va lue  in  a l l  t h r e e  s t a g e s  o f  any 
p l a n t  b reed in g  program: in  t h e  assembly  o r  c r e a t i o n  o f  a
pool o f  v a r i a b l e  germplasm; in  t h e  s e l e c t i o n  o f  s u p e r i o r  
i n d i v i d u a l s  from t h e  p o o l ;  and in  t h e  u t i l i z a t i o n  o f  th e  
s e l e c t e d  i n d i v i d u a l s  t o  c r e a t e  a s u p e r i o r  v a r i e t y .  Dudley 
and Moll (20) a l s o  s t a t e d  t h a t  th e  e s t i m a t i o n  o f  a d d i t i v e  
and n o n - a d d i t i v e  g e n e t i c  v a r i a n c e  r e q u i r e s  t h e  use  o f  a p p r o p r i ­
a t e  mating  and env i ronm enta l  d e s i g n s .  Cockerham (9) d e f i n e s  
mating d e s ig n  as t h e  system o f  mat ing  used to  develop  p r o g e n ie s .  
A number o f  mating d e s ig n s  have been in  use  t o  de te rm ine  
a d d i t i v e  g e n e t i c  v a r i a n c e s  and h e r i t a b i l i t y  which i n c l u d e :
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t h e  d i a l  1 el  c r o s s ,  Comstock and R ob inson 's  (11) d e s ig n s  I ,
I I  and I I I ,  and t h e  p a r t i a l  d i a l ! e l  which a r e  two f a c t o r  
d e s i g n s ;  and t h e  t r i a l l e i  and q u a d r i a l l e l  which a r e  t h r e e  
and f o u r - f a c t o r  d e s ig n s  r e s p e c t i v e l y  ( 9 ) .  A s e t  o f  h a l f - s i b  
f a m i l i e s  o r  p o ly c r o s s  p r o g e n ie s  would c o n s t i t u t e  a one- 
f a c t o r  d e s ign  (9 ,  2 0 ) .  In choos ing  a mating d e s ig n ,  the  
s i m p l e s t  des ign  which w i l l  p ro v id e  t h e  r e q u i r e d  in fo rm a t io n  
i s  p r e f e r r e d .  A o n e - f a c t o r  de s ig n  i s  s u f f i c i e n t  to  d e t e c t  
p r e sen ce  o f  g e n e t i c  v a r i a b i l i t y ,  bu t  f o r  s e p a r a t i o n  o f  a d d i ­
t i v e  and dominance v a r i a n c e ,  a t w o - f a c t o r  d e s ign  i s  n e c e s sa ry  
and f o r  e s t i m a t i o n  o f  e p i s t a t i c  v a r i a n c e ,  a more complex 
d e s ig n  o r  combina t ion  o f  d e s ig n s  i s  r e q u i r e d  (20) .
In 1977, Jones  (53) s t a t e d  t h a t  t h e  concep t  o f  h e r i ­
t a b i l  i t y  and o t h e r  q u a n t i t a t i v e  g e n e t i c  p r i n c i p l e s  as  they  
app ly  to  th e  sweet p o t a t o  have been i n v e s t i g a t e d  du r in g  
th e  p a s t  decade in  c o n s i d e r a b l e  d e t a i l .  He f u r t h e r  s t a t e d ,
" t h a t  g e n e t i c  in fo r m a t io n  ab o u t  many t r a i t s  o f  d i r e c t  economic 
im por tance  remain to  be i n v e s t i g a t e d " .  H e r i t a b i l i t y  e s t i m a t e s  
f o r  some c h a r a c t e r s  in  t h e  sweet p o t a to  have been r e p o r t e d  
by Hernandez ( 3 6 ) ,  Thibodeaux ( 9 9 ) ,  and o t h e r  workers  (10,  28 
51,  53,  56,  57) .
In 1963, Jones  (48) s e t  up a randomly in t e r m a t i n g  popu­
l a t i o n  com pr is ing  o f  sweet p o t a t o  p l a n t s  o f  as  d i v e r s e  o r i g i n  
as  a v a i l a b l e  and c o n s id e r e d  an unb iased  sample o f  a l l  sweet p o t a t o e s .
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Q u a n t i t a t i v e  g e n e t i c  s t u d i e s  were done on t e n  r o o t  t r a i t s  (57) 
and on te n  v ine  t r a i t s  (51) u s ing  th e  f o u r t h  g e n e r a t i o n  o f  
t h i s  i n t e r b r e e d i n g  p o p u l a t i o n .  I t  was found t h a t  h e r i t a b i l i t y  
e s t i m a t e s  f o r  r o o t  and v in e  t r a i t s  v a r i e d  from l o c a t i o n  
to  l o c a t i o n  and from y e a r  t o  y e a r .  For r o o t  w e ig h t ,  h e r i ­
t a b i l  i t y  e s t i m a t e s  v a r i e d  from 21% to  60% w i th  21%as th e  
h e r i t a b i l i t y  va lue  f o r  a l l  l o c a t i o n s  and y e a r s ;  f o r  number 
o f  e d i b l e  r o o t s ,  h e r i t a b i l i t y  e s t i m a t e s  ranged from 0% t o  55% 
w i th  32%as th e  h e r i t a b i l i t y  va lue  f o r  a l l  l o c a t i o n s  and y e a r s ;  
f o r  f l e s h  c o l o r ,  h e r i t a b i l i t y  ranged from 59% t o  74% w ith  
a h e r i t a b i l i t y  va lue  o f  66% f o r  a l l  l o c a t i o n s  and y e a r s ;  
w h i le  h e r i t a b i l i t y  f o r  sk in  c o l o r  ranged from 49% t o  90% 
w i th  a va lue  o f  81% f o r  a l l  l o c a t i o n s  and y e a r s .
Jones  (51) s t a t e d  t h a t  v ine  t r a i t s ,  in  g e n e r a l ,  had 
a l a r g e r  p r o p o r t i o n  o f  t h e  pheno typ ic  v a r i a n c e  accounted  
f o r  by th e  g e n e t i c  v a r i a n c e  than  f o r  r o o t  t r a i t s .  Conse­
q u e n t l y ,  h e r i t a b i l i t y  e s t i m a t e s  f o r  t h e  v ine  t r a i t s  were 
ve ry  h igh .  H e r i t a b i l i t y  e s t i m a t e s  f o r  v ine  d ia m e te r  ranged 
from 70% to  111% w i th  a va lue  o f  111% f o r  a l l  l o c a t i o n s  
and y e a r s ;  h e r i t a b i l i t y  e s t i m a t e s  f o r  v ine  l e n g th  ranged 
from 29% to  76% with  a va lue  o f  60% f o r  a l l  l o c a t i o n s  and 
y e a r s ;  f o r  in t e r n o d e  l e n g t h ,  h e r i t a b i l i t y  ranged from 41% 
t o  62% w ith  a va lue  o f  61% f o r  a l l  l o c a t i o n s  and y e a r s ;  
f o r  l e a f  shape ,  h e r i t a b i l i t y  ranged from 48% t o  66% w i th  a
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va lue  o f  59% f o r  a l l  l o c a t i o n s  and y e a r s ;  w h i le  f o r  l e a f  
whorl p u r p l i n g ,  h e r i t a b i l i t y  ranged from 67% t o  84% with  
a v a lu e  o f  74% f o r  a l l  l o c a t i o n s  and y e a r s  (57) .
Using a p o p u la t i o n  w i th  a g e n e t i c  background s l i g h t l y  
d i f f e r e n t  from th o s e  th e y  used in  t h e i r  1969 s t u d i e s ,
Jones  (53) in  1977 r e p o r t e d  h e r i t a b i l i t y  e s t i m a t e s  f o r  r o o t  
w e ig h t ,  f l e s h  c o l o r  and c o r t e x  t h i c k n e s s  o f  25%, 53% and 
25% r e s p e c t i v e l y .  He s t a t e d  t h a t  a l th o u g h  t h e s e  h e r i t a b i l i t y  
e s t i m a t e s  were lower than  th o s e  p r e v i o u s l y  e s t i m a te d  (5 3 ) ,  
t h e s e  e s t i m a t e s  were w i th in  t h e  range  o f  e s t i m a t i o n  f o r  th e  
s e p a r a t e  env i ronm en ts .
H e r i t a b i l i t y  e s t i m a t e s  can v a ry  from l o c a t i o n  to  l o c a t i o n ,  
y e a r  to  y e a r ,  and more i m p o r t a n t l y ,  from p o p u la t io n  to  popu­
l a t i o n ,  and th e  r e s u l t s  o f  Jones  (53) i n d i c a t e  t h i s .  Severa l  
workers  (31,  92,  57) s t a t e d  t h a t  h e r i t a b i l i t y  e s t i m a t e s  f o r  
any p a r t i c u l a r  t r a i t  o f  a crop p l a n t ,  s t r i c t l y  sp eak in g ,  
a p p l i e s  on ly  t o  a p a r t i c u l a r  p o p u la t i o n  under s t u d y . .
Y ie ld  as  a Major Breeding O b je c t iv e
Hernandez (36) s t a t e d  t h a t  in  a p e r io d  o f  40 y e a r s  o f  
sweet p o t a t o  b reed ing  a t  LSU, y i e l d  i n c r e a s e s  a r e  p o s s i b l e ;  
'C e n te n n ia l ' ,  r e l e a s e d  in  1960, produced an average  y i e l d  
i n c r e a s e  o v e r ' P o r t o  R i c o 'o f  2 .5  t o n s / a c r e  ( 6 . 2  t o n s / h e c t a r e )  
and a r e c e n t  s e e d l i n g ,  'LO-323'produced comparable  y i e l d  
i n c r e a s e s  over  ' C e n t e n n i a l ' .
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Attempts  to  b e t t e r  und e rs tan d  th e  range and l i m i t s  
o f  sweet p o t a t o  y i e l d i n g  p o t e n t i a l  have been made and p o s s i b l e  
approaches  sugges ted  a n d / o r  a t t e m p ted  a l l  aimed a t  a t t a i n i n g  
f u r t h e r  y i e l d  advances  beyond what have been p r e v io u s ly  o r  
p r e s e n t l y  a c h ie v e d .  Hernandez (36) s t a t e d  t h a t  t h e r e  a re  
complex e n v i r o n m e n t a l - h e r e d i t a r y  i n t e r a c t i o n s  in  sweet p o t a to  
b reed ing  t h a t  have t o  be c o n s id e re d  when app ly in g  s e l e c t i o n  
p r e s s u r e  f o r  y i e l d .  S c i e n t i s t s  (51,  61,  59) found very  
high v a r i a b i l i t y  o f  t h e  same c u l t i v a r s  from l o c a t i o n  to  
l o c a t i o n  and y e a r  t o  y e a r .  Haynes (33) s t a t e d  t h a t  i t  i s  
well  known t h a t  s i n g l e  p l a n t s  o f  sweet p o t a to e s  show wide 
d i f f e r e n c e s  in  y i e l d  w i th in  a few f e e t  in  a row. Boudreaux 
and Jones  (5) found a c o e f f i c i e n t  o f  v a r i a t i o n  rang ing  
from 5% to  50% in  r e p l i c a t e d  y i e l d  exper im en ts  o f  sweet 
p o t a t o e s .  Wilson (108) t r i e d  to  look a t  y i e l d  from th e  
approach o f  i n t e r -  and i n t r a - v a r i e t a l  v a r i a t i o n  in sweet 
p o t a t o e s  by examining t h e  m o rp h o lo g ic a l ,  anatomica l  and 
biochemical a s p e c t s  o f  t h e  p ro ce ss  o f  t u b e r i z a t i o n  and by 
t r y i n g  t o  de te rm ine  t h e  p h y s i o l o g i c a l  i m p l i c a t i o n s  o f  t h e s e  
c o n s i d e r a t i o n s .
Other  approaches  t o  t h e  problem o f  y i e l d  d i f f e r e n c e s  
have been employed by o t h e r  w orkers .  Kim (62) t r i e d  to  
look  a t  th e  development o f  s t o r a g e  r o o t s  o f  t h e  sweet p o t a t o .  
He observed  t h a t  t h e  growth o f  th e  to p s  o f  th e  p l a n t  was
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s i m i l a r  t o  th e  growth o f  th e  s t o r a g e  r o o t s  up t o  n in e  weeks 
from t r a n s p l a n t i n g  bu t  t h e r e a f t e r ,  t h e  growth o f  th e  
s t o r a g e  r o o t s  exceeded t h e  growth o f  th e  t o p s .  He f u r t h e r  
observed  t h a t  t h e  i n c r e a s e  in  f l e s h y  r o o t  d ry  w e igh t  occu r red  
c o n c u r r e n t l y  w i th  a d e c r e a s e  o f  top  d ry  w e ig h t .  V a r i e t a l  
d i f f e r e n c e s  in  y i e l d  was approached by Hahn (26) th rough  an 
a n a l y s i s  o f  t h e  d i f f e r e n c e s  in  t h e  c o n t r i b u t i o n  by th e  r o o t  
and s h o o t  p r o c e s s e s .  They r e p o r t e d  t h a t  d i f f e r e n c e s  in  pho to ­
s y n t h e t i c  a b i l i t y  among c u l t i v a r s  may acco u n t  f o r  some o f  
th e  d i f f e r e n c e s  in  y i e l d .  They f u r t h e r  s t a t e d  t h a t  t h e  
a b i l i t y  o f  t h e  r o o t s  t o  accumula te  t h e  t r a n s l o c a t e d  pho to -  
syn tha tes  ( t h e  r o o t s  a c t i n g  as  a s in k  and t h e  top  a c t i n g  as  
a s o u rc e )  can p a r t l y  e x p l a i n  th e  v a r i e t a l  d i f f e r e n c e s  in  y i e l d .
Yie ld  s h a l l  c o n t in u e  to  be a major  b reed in g  o b j e c t i v e  
and no c u l t i v a r  would p ro b a b ly  be r e l e a s e d  as  a v a r i e t y  
u n l e s s  i t  has h ig h e r  y i e l d  than  t h e  p r e v a i l i n g  v a r i e t i e s .
The o n ly  e x c e p t io n  would be a v a r i e t y  w i th  o t h e r  c h a r a c t e r s  
as  d i s e a s e  o r  i n s e c t  r e s i s t a n c e  (37) .
R e s i s t a n c e  t o  Losses During S to rag e
Only a small p o r t i o n  o f  t h e  sweet p o t a t o  crop  produced 
in  t h e  United  S t a t e s  i s  used f o r  p r o c e s s i n g .  Sweet p o t a t o e s  
f o r  cann ing  o r  o t h e r  uses  a r e  p ro c e ssed  s h o r t l y  a f t e r  h a r v e s t  (37)
t h e r e f o r e  p r e s e n t i n g  no s t o r a g e  problem. Sweet p o t a t o e s
so ld  on t h e  f r e s h  m arke t  must be s t o r e d  a f t e r  c u r in g  and
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t h i s  s t o r a g e  p e r io d  may l a s t  f o r  s e v e r a l  months .  Curing 
t h e  f r e s h l y  h a r v e s t e d  sweet p o t a t o  r o o t s  a t  85°F (29°C) 
and r e l a t i v e  hum id i ty  o f  85% f o r  seven t o  t e n  days fo l lowed  
by s t o r a g e  t e m p e ra tu re  o f  60°F (15.5°C) and a r e l a t i v e  humidi ty  
o f  85% has been found under  v a r io u s  exp e r im en ta l  and commercial 
c o n d i t i o n s  by v a r io u s  workers  (18,  65,  66,  67,  68,  69,  70,
78, 98) t o  be e f f e c t i v e  in  r e d u c in g  l o s s e s  d u r ing  s t o r a g e  
f o r  most sweet p o t a t o  c u l t i v a r s .
V a r i e t a l  d i f f e r e n c e s  in  t h e  a b i l i t y  o f  sweet p o t a to  
f l e s h y  r o o t s  t o  r e s i s t  l o s s e s  in  s t o r a g e  have been observed  
by v a r i o u s  i n v e s t i g a t o r s  (65 ,  70 ) .  A number o f  v a r i e t a l  
t r a i t s  have been shown t o  accoun t  f o r  t h e  v a r i e t a l  d i f f e r e n c e s  
in  s t o r a g e  a b i l i t y .  Kushman and Pope as  c i t e d  by Dempsey, 
Kushman and Love (18) r e p o r t e d  t h a t  sweet p o t a t o  c u l t i v a r s  
t h a t  i n c u r  high l o s s e s  in  s t o r a g e  e i t h e r  have h igh  r e s p i r a t i o n  
r a t e ,  high m o i s tu r e  l o s s e s ,  h igh i n t e r c e l l u l a r  space  a t  
h a r v e s t  a n d / o r  show volume changes conducive  t o  development  
o f  p i t h i n e s s .
P l a n t  P ro d u c t io n  by F le sh y  Roots
In t h e  United  S t a t e s  as  well  as  t h e  r e s t  o f  t h e  su b ­
t r o p i c a l  and t e m p e ra t e  a r e a s  o f  t h e  w o r ld ,  p ro p a g a t io n  o f  
sweet p o t a t o e s  must  a t  l e a s t  i n i t i a l l y  in v o lv e  th e  p ro d u c t io n  
o f  p l a n t  s l i p s  from f l e s h y  r o o t s  s t o r e d  from th e  p re v io u s  
y e a r s  h a r v e s t  (7 1 ) .  A c u l t i v a r  t h e r e f o r e  must p o sse ss
22
an optimal a b i l i t y  t o  produce  a f a i r l y  l a r g e  number o f
p l a n t s  o r  s l i p s  p e r  f l e s h y  r o o t  in  o r d e r  f o r  i t  t o  be commerc ially
a c c e p t a b l e  (7 1 ) .  P rev io u s  s t u d i e s  show t h a t  depending on
th e  number o f  p u l l i n g s  from th e  seeded f l e s h y  r o o t s ,  i t
t a k e s  6 t o  10 b u sh e ls  o f  seed p o t a t o e s  t o  p l a n t  an a c r e
o f  sweet p o t a t o e s  (71) which i s  a c o s t l y  p a r t  o f  p r o d u c t io n .
V a r i e t a l  d i f f e r e n c e s  in  t h e  a b i l i t y  t o  produce p l a n t s  
have been r e p o r t e d  (3 ,  7 ,  29 ,  40 ,  83,  8 6 ) ,  Among th e  e s ­
t a b l i s h e d  sweet p o t a t o  v a r i e t i e s ,  ' P o r t o  Rico'  has been 
shown to  be a ve ry  high p l a n t  p ro d u c e r ;  'C e n t e n n i a l '  i s  moderate  
and ' J u l i a n '  and some o f  t h e  r e l a t i v e l y  newly r e l e a s e d  v a r i e t i e s  
a r e  no t  as good p l a n t  p ro d u ce rs  (71 ) .  R ec e n t ly ,  a te ch n iq u e  
to  p a r t l y  improve th e  p l a n t  p roducing  a b i l i t y  o f  t h e  poor 
o r  modera te  v a r i e t i e s  has been s u g g es ted  (19,  29 ) .  This 
i n v o lv e s  t h e  p r e - s p r o u t i n g  o f  t h e  seed r o o t s  by t r a n s f e r r i n g  
t h e s e  from t h e  60°F (15 .5°C) s t o r a g e  rooms t o  85°F (29.4°C) 
w i th  a high r e l a t i v e  hum id i ty  f o r  f o u r  t o  s i x  weeks a l low ing  
them to  produce s p r o u t s  ab o u t  2 in ch es  in  l e n g th  b e fo re  
bedding (71) .
In e v a l u a t i n g  th e  e f f e c t s  o f  some f a c t o r s  on p l a n t  p r o d u c t i o n ,  
Hammett (29) s t a t e d  t h a t  p r e h e a t i n g  in c r e a s e d  s p r o u t  e a r l i n e s s  
r e g a r d l e s s  o f  c u l t i v a r ,  s e e d p ie c e  s i z e ,  o r  method o f  h a r v e s t  and 
t h a t  s e e d p ie c e  s i z e  a f f e c t e d  both  number and s i z e  o f  t r a n s p l a n t s .
He f u r t h e r  s t a t e d  t h a t  when s p r o u t s  were c u t ,  f i r s t  h a r v e s t  was 
l a t e r  when compared to  p u l l e d  b u t  su b seq u en t  h a r v e s t s  were e a r l i e r  
and t o t a l  p l a n t  p r o d u c t io n  was g r e a t e r  r e g a r d l e s s  o f  c u l t i v a r ,  
p r e h e a t i n g  t r e a t m e n t  o r  s e e d p ie c e  s i z e .
MATERIALS AND METHODS
This  r e s e a r c h  c o n s i s t s  o f  two s t u d i e s :  1) g e n e t i c
s tudy  o f  sweet p o t a t o  c u l t i v a r s  under a p o ly c ro s s  system 
o f  m a t ing ;  and 2) a comparison o f  c h a r a c t e r s  o f  sweet p o t a to  
advanced c u l t i v a r s  developed  from th e  p o ly c r o s s  b reed ing  
system.
Study 1. G ene t ic  Study o f  Sweet P o ta to  C u l t i v a r s  Under 
P o ly c ro s s  System o f  Breeding
In Table  1 i s  shown a l i s t  o f  t h e  p a r e n t s  e n t e r e d  in 
th e  Maste r P o ly c ro ss  Nursery  a t  LSU f o r  p o ly c ro s s  seed p r o ­
d u c t io n .  The m ajor  h o r t i c u l t u r a l  t r a i t s  o f  each p a r e n t  a r e  
a l s o  shown. ' LO-323' was t h e  m a te rna l  p a r e n t  f o r  t h e  1978 
t e s t  and ' C e n t e n n i a l ' ,  'LO-323 ' ,  'L9-1S 3 ' ,  ' L4-312 ' and ' L8-343 ' 
in  1979. C entennia l  has s e v e r a l  d e s i r a b l e  h o r t i c u l t u r a l  
t r a i t s  and i s  p r e s e n t l y  th e  major sweet p o t a t o  v a r i e t y  in 
L o u i s ia n a .  'LO-323'  i s  an advanced c u l t i v a r  t h a t  has c o n s i s t e n t l y  
shown ve ry  high y i e l d  p o t e n t i a l  (2 ,  36,  47 ,  101).  ' L9-163'
was a n o t h e r  c u l t i v a r  which has d i s e a s e  r e s i s t a n c e  and 
good h o r t i c u l t u r a l  c h a r a c t e r s ,  produces  a l a r g e  number 
o f  f l e s h y  r o o t s  pe r  h i l l  and t h e  v in e s  branch f r e e l y  and 
have s h o r t  i n t e r n o d e s  but d id  n o t  g ive  y i e l d s  a s  h igh as  
'LO-323 ' .  1L4-312 ' was an advanced c u l t i v a r  with  many s i m i l a r
t r a i t s  as  ' L9-163 ' produced modera te  y i e l d s  but w i th  f l e s h y  
r o o t s  t h a t  have e x t e n s i v e  sk in  and c o r t i c a l  growth c r a c k s .
' L8-343 ' was a p a r e n t  k e p t  in  t h e  germplasm n u r s e r y  because
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Table  1. Major h o r t i c u l t u r a l  c h a r a c t e r s  o f  t h e  maternal
p a r e n t s  sampled from t h e  Master P o ly c ro ss  Nursery.
C h a r a c te r s C entennia l LO-323 L9-163 L4-312 L8-343
Pho tope r iod M M M L L
Flower p ro d u c t io n good f a i r f a i r very  good good
Seed s e t good f a i r f a i r very  good good
P l a n t  v ig o r good very  good f a i r f a i r f a i r
M a tu r i ty M-E E L M M
Root y i e l d H H M M L
Skin c o l o r Cu Lt .  Cu Cu Cu R
Flesh  c o l o r 7 6 7 5 7
Q u a l i ty 8 5 5 6 6
Dry m a t t e r 7 4 6 5 4
Soil  r o t S S R-I R R
Root knot S I S-I s I
I n t e r n a l  cork I R R R I
Stem r o t I R I I I
P h o to p e r i o d : L = long (15 h r s + ) ;  M = modera te  (13-15 h r s ) ;
S = s h o r t  (12 h r s ) ;  M a t u r i t y : E = e a r l y  (100-120 d a y s ) ;  M = moderate  
(120-140 d a y s ) ;  L -  l a t e  (140 days+ ) ;  Y i e l d : L = low; M = m odera te ;
H = h ig h ;  Skin c o l o r : Cu = copper ;  R = r o s e ;  P = p u r p l e ;  F lesh
c o l o r : 0 = w h i t e ;  1-4  = low c a r o t e n e ;  5-6 = modera te  o r  a c c e p t a b l e ;
7-10 = very  good; Dry m a t t e r : 1-4 = low (18-22%); 5-6 = modera te
(23-26%; 7-10 = high (27%); D i s e a s e s : S = s u s c e p t i b l e ;  I = i n t e r ­
m ed ia te  r e s i s t a n c e ;  R = r e s i s t a n c e .  Q u a l i t y :  1-10 w i th  10 r e p r e ­
s e n t i n g  h i g h e s t  e x p r e s s i o n  o f  q u a l i t y .
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o f  i t s  d i s e a s e  and nematode r e s i s t a n c e  bu t  i t  produces  low y i e l d s  
o f  f l e s h y  r o o t s  with low dry  m a t t e r  c o n t e n t .
True seeds  c o l l e c t e d  from th e  Master P o lyc ross  Nursery 
were t r e a t e d  f o r  20 m inu tes  in  c o n c e n t r a t e d  s u l f u r i c  a c i d  (H2S0iJ 
and then  washed wi th  t a p  w a te r ,  d r i e d  a t  th e  Department o f  H o r t i ­
c u l t u r e ,  LSU, Baton Rouge. They were then  c o l l e c t e d  in  small 
bags and s e n t  t o  t h e  Sweet P o ta to  Research C en te r ,  Chase,  Lou is iana  
f o r  p l a n t i n g  in  a seedbed in  t h e  g reenhouse .  When th e  s ee d ­
l i n g s  had formed small s i z e d  r o o t s ,  they  were p u l l e d  and when­
e v e r  p o s s i b l e ,  250 s e e d l i n g s  were randomly s e l e c t e d  from each 
m a te rna l  p a r e n t ,  b rough t  t o  LSU and r a t e d  f o r  r o o t  sk in  and 
f l e s h  c o l o r .
F leshy  r o o t s  were th e n  removed and v ines  were c u t  l e a v in g  
abou t  20 t o  30 c e n t i m e t e r s  o f  th e  basa l  p o r t i o n  o f  t h e  v ine  
f o r  use  in p l a n t i n g  a t  t h e  H i l l  Farm, LSU on May 21, 1978 
and on May 17, 1979. The f i e l d  was f e r t i l i z e d  a t  recommended 
r a t e s  o f  30.7  kg N, 56.1  kg P205 and 30.7  kg K20 pe r  h e c t a r e ,  
r o t a v a t e d  and r i d g e s  formed. The p l a n t s  were p laced  abou t  2h 
inches  (5 c e n t i m e t e r s )  deep a t  a p l a n t i n g  d i s t a n c e  o f  2 f e e t  
(61 c e n t i m e t e r s )  between h i l l s  and 4 f e e t  (1 .22 m e te rs )  
between rows. This  s im u la t e s  th e  f i r s t  v e g e t a t i v e  p ro p a g a t io n  
p r a c t i c e d  a t  LSU in  hand l in g  t h e  60,000 to  100,000 t r u e  seeds  
produced in  t h e  p o ly c r o s s  b reed in g  system each y e a r .  The 
major  d i f f e r e n c e  f o r  t h i s  t e s t  compared w i th  t h e  normal
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Table  2.  Method, t ime and u n i t  o f  measurement f o r  th e  
c h a r a c t e r s  in  t h e  1979 p o ly c ro s s  progeny t e s t .
C h a r a c te r
Uni t  o f  
measurement When and how measured
Root c h a r a c t e r s : 
Skin c o l o r
F lesh  c o l o r
Root weigh t  
Weight l o s s
Rat ing
1-5
Rat ing
1-5
Pounds
% o f  w e igh t  
a t  h a r v e s t
Sp ro u t in g  in  No. s p r o u t s /
f i e l d  bed r o o t
Vine c h a r a c t e r s : 
Vine l e n g th Cen t im e te r
Vine d i a m e te r  M i l l i m e t e r
Vine c o l o r
In te rn o d e
le n g th
Number o f  
branches
Rat ing
1-5
Cen t im e te r
Number
Young f o l i a g e  Rat ing
c o l o r  1-5
7 months a f t e r  sowing t r u e  
seeds  in  g reenhouse ,  1 = w h i t e ,  
5 = p u rp le
7 months a f t e r  sowing t r u e  
seeds  in  g reenhouse ,  1 = w h i t e ,  
5 = deep orange
141 days from p l a n t i n g
5 months a f t e r  s t o r a g e  a t  
60°F
52 days and 82 days from 
bedding
41 days a f t e r  p l a n t i n g  from 
t i p  t o  base
41 days from p l a n t i n g  a t  
6 th  i n t e r n o d e  from t h e  f i r s t  
f u l l y  opened l e a f  coun t in g  
towards  t h e  base
40 days  a f t e r  p l a n t i n g  
1 = g r e e n ,  5 = p u rp le
41 days a f t e r  p l a n t i n g  a t  
6t h  i n t e r n o d e  from node o f  
f i r s t  f u l l y  opened l e a f  
c o u n t in g  towards  t h e  base
40 days from p l a n t i n g
40 days from p l a n t i n g ,
1 = g re e n ,  5 = deep p u rp le
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Table  2.  Method, t ime and u n i t  o f  measurement f o r  t h e  
c h a r a c t e r s  in  t h e  1979 p o ly c r o s s  progeny t e s t ,  
( c o n t in u e d )
C h a r a c t e r s
U ni t  o f  
measurement When and how measured
Leaf shape Rat ing 40 days from p l a n t i n g ,
1-7 1 = d eep ly  l o b e d ,  7 = p e r ­
f e c t l y  h e a r t sh a p e d
Leaf  ve in Rat ing 40 days from p l a n t i n g  a t
1-5 th e  bottom s u r f a c e  o f  t h e  
6 th  l e a f  from t h e  f i r s t  f u l l y  
opened l e a f  c o u n t in g  towards  
t h e  b a se ,  1 = g r e e n ,  5 = p u r p l e
P e t i o l e C en t im e te r 41 days from p l a n t i n g  a t
l e n g th 6 th  p e t i o l e  from p e t i o l e  
w i th  f i r s t  f u l l y  opened l e a f  
c o u n t in g  towards  t h e  base
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h and l ing  o f  p o ly c r o s s  s e e d l i n g s  was t h a t  no s e l e c t i o n  p r e s s u r e  
was p r a c t i c e d .
The f i e l d  was k ep t  w e ed - f re e  both by mechanical  and 
hand c u l t i v a t i o n .
Data on r o o t  and v in e  c h a r a c t e r s  were measured as 
shown in  Table  2 .  Frequency d i s t r i b u t i o n s ,  progeny means, 
and c o e f f i c i e n t s  o f  v a r i a t i o n  were de te rm ined  f o r  r o o t  
sk in  and f l e s h  c o l o r ,  y i e l d  o f  d i f f e r e n t  g rades  o f  f l e s h y  
r o o t s  and t o t a l  f l e s h y  r o o t s  f o r  a l l  t h e  f i v e  p a r e n t a l  
f a m i l i e s .  G ene t ic  v a r i a n c e ,  h e r i t a b i l i t y  and expec ted  
ga in  from s e l e c t i o n  were e s t i m a t e d  a s  d e s c r ib e d  below. 
E s t im a t in g  G ene t ic  V ar iance  and H e r i t a b i l i t y
The r e f e r e n c e  p o p u la t i o n  in  t h i s  t e s t  i s  t h e  p o p u la t io n  
o f  sweet p o t a t o e s  in  t h e  Maste r P o ly c ro s s  Nursery .  The 
t e s t  was c a r r i e d  o u t  t a k i n g  i n t o  c o n s i d e r a t i o n  th e  fo l low ing  
assumptions  which Cockerham ( 9 ) ,  Becker ( 4 ) ,  and Dudley 
and Moll (20) s t a t e d  shou ld  be c o n s id e r e d  in  e s t i m a t i n g  
g e n e t i c  v a r i a n c e s :  1) p o p u la t i o n  in  random m at ing ;  2) popu­
l a t i o n  n o t  i n b r e d ,  F = 0;  3) p o p u l a t i o n  in  normal d i p l o i d  
i n h e r i t a n c e ;  4) p ro g e n ie s  no t  in b re d  and can be co n s id e re d  
random members o f  n o n - in b r ed  p o p u l a t i o n ;  and 5) p o p u la t io n  
in  l i n k a g e  e q u i l i b r i u m .
The mating d e s ig n  was a p o l y c r o s s  a l s o  r e f e r r e d  to  by 
Cockerham (9) as a o n e - f a c t o r  mat ing  d e s ig n .  The d a ta
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was ana lyzed  fo l lo w in g  t h e  method o f  Becker (4 ) .  E s s e n t i a l l y ,  
t h e  p rocedure  in v o lv e d :  1) t h e  p a r t i t i o n i n g  o f  t h e  t o t a l
pheno typ ic  v a r i a n c e  i n t o  t h e i r  components by conven t iona l  
A n a ly s i s  o f  V ar iance  (ANOV) p r o c e d u re ;  and 2) i n t e r p r e t i n g  
g e n e t i c a l l y  t h e  components o f  v a r i a n c e  o f  th e  ANOV by t r a n s ­
l a t i n g  them i n t o  c o v a r i a n c e s  o f  r e l a t i v e s .
The s t a t i s t i c a l  model f o r  t h e  ANOV was:
Yij  = « + “i + eij
X L  X. L»
where Y . .  = j — o b s e r v a t i o n  w i t h i n  i — group;  y = o v e r a l l
' J
JL. L .
mean; a- = e f f e c t  o f  i — group; and e . .  = r e s i d u a l  o r  e r r o r .
* I *J
Table  3 shows th e  d e g re es  o f  freedom and e x p e c t a t i o n  
mean sq u a res  f o r  t h e  ANOV.
The component o f  v a r i a n c e  due to  d i f f e r e n c e s  between
p a r e n t a l  g roup ,  erg2  was then  e s t i m a t e d :
9 MSg -  MSw 
°g = k—
Since t h e  r e l a t i o n s h i p  between p ro g e n ie s  w i th in  p a r e n t  
group was h a l f - s i b s ,  th e n :
Og2 = C O V ^
where cov^s i s  t h e  c o v a r ia n c e  o f  h a l f - s i b s .
The g e n e t i c  i n t e r p r e t a t i o n  f o r  t h e  v a r i a n c e  compo­
n e n t :
0g2 = COVhs = % VA
where V^ i s  t h e  a d d i t i v e  g e n e t i c  v a r i a n c e .
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Table  3.  A n a ly s i s  o f  v a r i a n c e  w i th  expec ted  mean s q u a r e s .
Source o f  v a r i a n c e
Degrees 
o f  freedom
Mean
square
Expec ta t ion  
mean square
Total zn^ - 1
Between p a r e n t a l  group q -  1 MSg a £2 + kog2
Within group zn. - q MSw a 2 e
Note: zn- = number o f  a l l  i ;  1 = number o f  p a r e n t  g roups ;
a g 2 = component o f  v a r i a n c e  due t o  w i th in  groups o r  e r r o r ;  
a e 2 = component o f  v a r i a n c e  due to  d i f f e r e n c e s  among p a r e n t  
g roups ;  and k = c o e f f i c i e n t ,  a p p ro x im a te ly  t h e  average  
number o f  progeny p e r  p a r e n t  group.
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H e r i t a b i l i t y  in  t h e  narrow s e n s e ,  h2 was e s t i m a te d  
as  f o l l o w s :
a w + a g
Expected ga in  o r  r e s p o n s e ,  R from s e l e c t i o n s  as p e r c e n t  
o f  t h e  mean was e s t i m a t e d  from th e  formula  o f  Fa lco n e r  (23 ) :
i  vA h2
R = -----=  X 100
where i i s  i n t e n s i t y  o f  s e l e c t i o n  and assuming a s e l e c t i o n  
o f  t h e  top  5% o f  t h e  p o p u l a t i o n ,  i = 2 .0 6 ;  and 7  i s  t h e  observed  
mean; and h2 a r e  as  d e f in e d  above.
Study 2. Comparison o f  Sweet P o ta to  C u l t i v a r s
Some o f  t h e  h o r t i c u l t u r a l  c h a r a c t e r s  e v a l u a t e d  in c l u d e :  
y i e l d ,  d ry  m a t t e r  c o n t e n t ,  weight l o s s  in  s t o r a g e  a t  two 
t e m p e ra tu re  r eg im es ,  and p l a n t  p ro d u c t io n  o f  r o o t s  p r e v i o u s l y  
s t o r e d  a t  two te m p e ra tu re  reg imes.
Yie ld  T e s t  (1978)
The t e s t  was conducted in  two l o c a t i o n s  on th e  H i l l  
Farm a t  LSU w i th  t h e  same p rocedu re  f o r  both l o c a t i o n s .
Sprou ts  ( p l a n t  s l i p s )  from bedded f l e s h y  r o o t s  in  each o f  
20 c u l t i v a r s  were p u l l e d  and p l a n t e d  in  th e  f i e l d  on June 12,
1978. The f i e l d  was f e r t i l i z e d  a t  recommended r a t e s  o f
30 .7  kg N, 56 .1  kg P205 and 30.7  kg K20 p e r  h e c t a r e ,  r o t a v a t e d
and r i d g e s  formed. The p l a n t i n g  p lan  was a randomized
complete  b lock  d e s ig n  (RCB) w i th  f o u r  r e p l i c a t i o n s .  Each
r e p l i c a t i o n  c o n s i s t e d  o f  20 p l a n t s  pe r  p l o t  m easur ing  20 f e e t  (6 .1  m e te r s )
32
long X 4 f e e t  (1 .22  m e te r s )  wide.  P l a n t s  were p laced  a p p r o x i ­
m a te ly  2h i n ch es  (6 .3  c e n t i m e t e r s )  deep on top  o f  t h e  r i d g e  
and spaced one f o o t  (3 0 .5  c e n t im e te r s )  a p a r t .  The f i e l d  
was k e p t  w e ed - f re e  and c u l t i v a t e d  a cc o rd in g  t o  recommended 
p r a c t i c e s .  Sweet p o t a t o  r o o t s  were h a r v e s t e d  on October  23,  
1978 and graded  i n t o  US #1 , US #2 and Jumbo s i z e s ,  and then 
weighed.
Yie ld  T e s t  (1979)
The same land  p r e p a r a t i o n ,  p l a n t i n g  d e s i g n ,  p l o t  s i z e ,  
f e r t i l i z a t i o n  r a t e  and d i s t a n c e  o f  p l a n t i n g  was fo l lowed  
in  1979 as  in  1978. The on ly  d i f f e r e n c e s  were t h a t  i n s t e a d  
o f  20 c u l t i v a r s ,  on ly  11 c u l t i v a r s  were s e l e c t e d  from th o s e  
t e s t e d  in  1978. One i r r i g a t i o n  was a p p l i e d  a t  one s t a g e  
o f  growth in  1979. Th is  t e s t  was p l a n t e d  on June 7 and 
h a r v e s t e d  on October  10,  1979.
Dry M at te r  Content D e te rm ina t ion
P e r c e n t  d ry  m a t t e r  c o n t e n t  o f  f l e s h y  r o o t s  were d e ­
te rm ined  g r a v i m e t r i c a l l y  a t  h a r v e s t  and a t  t h e  end o f  
t h e  5 months o f  s t o r a g e  a t  two t e m p e ra t u re  regimes us ing  
t h e  same p rocedu re  f o r  1978 and 1979. Three US #1 r o o t s  
were randomly s e l e c t e d  from each c u l t i v a r  in each r e p l i c a t e .  
The r o o t s  were washed and a l lowed t o  d ry .  Samples were 
taken  u s ing  a cork  b o r e r  making two to  t h r e e  bores  p e r  r o o t  
to  make abou t  12 t o  16 grams o f  f r e s h  r o o t  samples in  a pan.
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Two pan p lu s  samples  were p re p a red  f o r  each r e p l i c a t e  in  
each c u l t i v a r .  All samples  were p laced  in  an oven p r e v i o u s l y  
he a te d  t o  a t e m p e ra tu re  o f  70°C and he ld  t h e r e  f o r  24 hours .
At t h e  end o f  t h e  d ry in g  p e r i o d ,  th e  pan p lu s  samples 
were p laced  in  a d e s s i c a t o r ,  a l lowed  to  cool f o r  10 t o  15 
minu tes  and then  weighed. During t h e  f i r s t  t e s t ,  each weighed 
pan p lu s  sample was r e t u r n e d  to  t h e  d e s i c c a t o r  and a f t e r
2 t o  3 days was weighed ag a in  t o  see  i f  changes  in  weigh t
cou ld  be o b s e r v ed - - n o  change was s een .  The dry  m a t t e r
c o n t e n t  (%) was computed from t h e  fo l lo w in g  form ula :
0/ n™ m a t t o r  = (Pan p lu s  sample d ry  w e ig h t )  -  (Pan w e igh t )
0 y  (Pan p lu s  sample f r e s h  w e ig h t )  -  (Pan weigh t)
S to rag e  A b i l i t y  T e s t  (1978)
S to rag e  l o s s e s  from f l e s h y  r o o t s  o f  each o f  20 c u l t i v a r s  
s t o r e d  a t  two t e m p e ra t u re  regimes  were s t u d i e d .  There were 
25 US #1 r o o t s  in  each o f  8 r e p l i c a t i o n s  used in  th e  s t o r a g e  
t e s t .  Four r e p l i c a t i o n s  were p laced  a f t e r  c u r in g  in  a s t o r a g e  
room where t h e  t e m p e ra tu re  was m a in ta in ed  a t  60°F (15.5°C) 
and a second t r e a t m e n t  o f  f o u r  r e p l i c a t i o n s  was p la ce d  in  
a n o t h e r  s t o r a g e  room where t e m p e ra t u re  was m a in ta in ed  a t  
70°F (21.1°C) w i th  both  s t o r a g e  rooms being m a in ta in ed  a t  
a p p ro x im a te ly  85% r e l a t i v e  hum id i ty .  Weighings o f  th e  
r o o t s  were done b e fo re  c u r i n g ,  a t  t h e  end o f  c u r i n g ,  and 
ev e ry  f o u r  weeks d u r in g  s t o r a g e .  A f t e r  20 weeks in  s t o r a g e  
f o r  both s t o r a g e  rooms, th e  r o o t s  o f  each c u l t i v a r  were
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d iv id e d  i n t o  samples f o r  d ry  m a t t e r  d e t e r m i n a t i o n ,  o rg a n ­
o l e p t i c  r a t i n g  and s p r o u t i n g  a b i l i t y  t e s t s .
S t orage  A b i l i t y  T e s t  (1979)
The r o o t  s am pl ing ,  number o f  r o o t s  p e r  r e p l i c a t i o n  
and p e r  c u l t i v a r ,  c u r in g  and s t o r a g e  c o n d i t i o n s  and e x p e r i ­
mental  d e s ign  were t h e  same as  in  1979. Only 11 c u l t i v a r s  
were used w i th  two r e p l i c a t i o n s  p e r  s t o r a g e  t r e a t m e n t .
In s t e a d  o f  u s ing  c l o t h  bags a s  c o n t a i n e r s  f o r  t h e  sweet 
p o t a t o e s  as used in  1978, p e r f o r a t e d  c a rd -b o a r d  boxes were 
s e l e c t e d  t o  min imize  b r u i s i n g .  As w i th  1978, a t  t h e  end 
o f  th e  s t o r a g e  p e r i o d ,  r o o t s  o f  each c u l t i v a r  were d iv id e d  
i n t o  samples  f o r  d ry  m a t t e r  d e t e r m i n a t i o n s , o r g a n o l e p t i c  r a t i n g  
and s p r o u t i n g  a b i l i t y  t e s t s .
O rg a n o le p t i c  Q u a l i t y  T e s t  (1978 and 1979)
O r g a n o le p t i c  q u a l i t y  t e s t s  f o r  both  1978 and 1979 
c o n s i s t e d  o f  two r e p l i c a t i o n s  o f  each  c u l t i v a r  p e r  s t o r a g e  
te m p e ra tu re  reg im es .  One r o o t  p e r  r e p l i c a t i o n  f o r  each 
c u l t i v a r  was baked in  an oven p r e v i o u s l y  hea ted  to  400°C 
and then  m a in ta in ed  a t  375°C f o r  one hour and 10 t o  20 m inu tes .  
Baked r o o t s  were then  removed from t h e  oven, c u t  in  h a l f  
by a k n i f e  and a l lowed  to  cool f o r  t e n  m in u te s .  A t a s t i n g  
panel r a t e d  each c u l t i v a r  on th e  q u a l i t y  f a c t o r s  o f  c o l o r ,  
f l a v o r ,  t e x t u r e  and f i b e r  c o n t e n t  u s ing  a r a t i n g  s c a l e  o f  
0-10 w i th  10 r e p r e s e n t i n g  th e  maximum f a v o r a b l e  e x p r e s s io n
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o f  t h e  f a c t o r .  The r a t i n g s  on t h e s e  f o u r  f a c t o r s  were added 
and d iv id e d  by f o u r  t o  g iv e  t h e  baking index  f o r  each c u l t i v a r .  
In 1978, t h e r e  were a t o t a l  o f  e i g h t  members o f  a panel 
o f  t a s t e r s  us ing  two r e p l i c a t i o n s  and in  1979 t h e r e  were 
n in e  members.
Spr o u t i n g  A b i l i t y  T e s t  (1978)
F leshy  r o o t s  from th e  s t o r a g e  t e s t  a t  two te m p e ra tu re  
reg imes  were bedded fo l lo w in g  a randomized comple te  b lock 
d e s ig n  w i th  f o u r  r e p l i c a t i o n s  a r r a n g ed  in  a s p l i t  p l o t  
u s ing  s t o r a g e  t e m p e r a t u r e  as  t h e  main p l o t  and c u l t i v a r s  
as  t h e  s u b - p l o t s .  Each r e p l i c a t i o n  c o n s i s t e d  o f  an a r e a  
4 f e e t  (1 .2 2  m e te r s )  X 4 f e e t  (1 .22  m e t e r s ) .  Ten r o o t s  
p e r  r e p l i c a t i o n  o f  each c u l t i v a r  were bedded in  a fu r row 
made on top  o f  a r i d g e  and covered  w i th  2 inches  (5 c e n t i ­
m e te r s )  o f  s o i l  on Apr i l  10,  1978. The f i e l d  was kep t  
w e ed - f re e  both  by mechanical  and hand c u l t i v a t i o n .  When 
m o is tu re  was observed  t o  be in a d e q u a te ,  i r r i g a t i o n  was a p p l i e d .  
The -^ i r s t  h a r v e s t  o f  p l a n t s  was made on May 21, 1979 
when t h e  e a r l y  s p r o u t s  were abou t  20 c e n t i m e t e r s  in  l e n g t h .  
Weekly c u t t i n g s  were made t h e r e a f t e r  f o r  a t o t a l  o f  seven 
c u t t i n g s .  The f i r s t  t h r e e  c u t t i n g s  were t o t a l e d  t o  r e p r e s e n t  
e a r l y  s p r o u t s  and t h e  l a s t  f o u r  c u t t i n g s  were t o t a l e d  to  
r e p r e s e n t  t h e  l a t e  h a r v e s t .  The t o t a l  e a r l y  and l a t e  s p r o u t s  
f o r  each  c u l t i v a r  gave th e  t o t a l  s p r o u t i n g  a b i l i t y .
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S pro u t in g  A b i l i t y  T e s t  (1979)
A s i m i l a r  p ro ced u re  and s t a t i s t i c a l  des ign  was fo l lowed  
as in  1978 e x ce p t  t h a t  on ly  11 c u l t i v a r s  were used in t h e  
1979 t e s t .  Twenty r o o t s  o f  each c u l t i v a r  in  each r e p l i c a t i o n  
were used.  A lso ,  on ly  two r e p l i c a t i o n s  were employed and 
a t o t a l  o f  t h r e e  c u t t i n g s  were made; t h e  f i r s t  c u t t i n g  r e p r e ­
s e n t i n g  t h e  e a r l y  h a r v e s t  and t h e  l a s t  two c u t t i n g s  were 
t o t a l e d  t o  g iv e  t h e  l a t e  h a r v e s t .
INTERPRETATION OF RESULTS
Study 1. P o lyc ross  Progeny T es t s  
P o ly c ro s s  Progeny T e s t  in  1978
The f requency  d i s t r i b u t i o n ,  progeny means and c o e f f i c i e n t  
o f  v a r i a t i o n  f o r  sk in  and f l e s h  c o l o r s  o f  t h e  f l e s h y  r o o t s  
o f  t h e  1LO-3231 p o ly c r o s s  s e e d l i n g  progeny a r e  p r e s e n t e d  in  
Table  4.  All o f  th e  h i l l s  o f  'LO-323'  were r a t e d  3 o r  copper  
in  sk in  c o l o r  and a l l  were r a t e d  4 o r  deep orange r o o t  f l e s h  
c o l o r .  Data in  Table  4 show t h a t  t h e  202 s e e d l i n g  progeny 
o f  'LO-323'  was d i s t r i b u t e d  i n t o  each  o f  t h e  f i v e  sk in  c o l o r  
c l a s s e s  as  f o l l o w s :  19.3% in  c l a s s  1 ( w h i te  t o  cream s k i n ) ;
16.8% in  c l a s s  2 ( t a n  s k i n ) ;  26,2% in  c l a s s  3 (coppe r  s k i n ) ;
15.6% in  c l a s s  4 ( r o se  o r  p ink s k i n )  and 21,8% in  c l a s s  5 
(p u r p le  s k i n ) .  These r e s u l t s  a r e  i n t e r e s t i n g  s i n c e  t h e  d e ­
s i r a b l e  r o o t  sk in  c o l o r s  a r e  c l a s s e s  3 (copper  s k i n )  and 4 
( r o s e  s k i n ) .  S e e d l in g s  in  c l a s s  2 ( t a n  s k in )  would be ,  in  some 
i n s t a n c e s  a c c e p t a b l e ,  so t h a t  i f  s e l e c t i o n  f o r  sk in  c o l o r  as 
c o n v e n t i o n a l l y  p r a c t i c e d  a t  LSU were t o  be p r a c t i c e d  in t h i s  
'LO-323'  p o ly c r o s s  p rogeny ,  a r e l a t i v e l y  h igh p e rc e n ta g e  
o f  th e  202 progeny (36,3%) would have a chance o f  being s e l e c t e d  
f o r  f u r t h e r  t e s t i n g  i f  based on th e  c h a r a c t e r  a lo n e .  The 
'LO-323'  p o ly c r o s s  progeny mean f o r  r o o t  sk in  c o l o r  was 3.03 
which was ve ry  c l o s e  t o  t h e  r a t i n g  o f  th e  p a r e n t  p l a n t s ;  
t h e  c o e f f i c i e n t  o f  v a r i a t i o n  was 104,2 showing t h e  high v a r i a b i l i t y
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in  t h e  p o l y c r o s s  progeny. This  kind o f  v a r i a t i o n  a l lo w s  th e  
b re e d e r  t o  e x e r c i s e  some s e l e c t i o n  p r e s s u r e  f o r  s e e d l i n g  sk in  
c o l o r .  S e e d l in g s  o f  t h e  'LO-323'  p o ly c r o s s  progeny s e g r e g a t e d  
f o r  f l e s h  c o l o r  as  shown in  Table  4.  A r e l a t i v e l y  high p e r ­
cen tag e  o f  t h e  p o l y c r o s s  s e e d l i n g s  (24.6%) were in  c l a s s  1 
(w hi te  t o  cream s k i n )  which i s  n o t  a d e s i r a b l e  f l e s h  c o l o r  
in t h e  p r e s e n t  b reed in g  program in  t h e  United  S t a t e s .  However, 
t h e  w h i te  f l e s h  c o l o r  in  a new c u l t i v a r  cou ld  be d e s i r a b l e  in  
some a r e a s  o f  t h e  wor ld .  The most d e s i r a b l e  f l e s h  c o l o r  o f  
s e e d l i n g s  be long t o  c l a s s e s  4 (o range)  and 5 (deep o ra n g e ) .
The 'LO-323'  p o l y c r o s s  progeny had 20.1% and 19.6% o f  t h e  s e g r e ­
g a t i n g  s e e d l i n g s  in  c l a s s e s  4 and 5 ,  r e s p e c t i v e l y  f o r  a t o t a l  
o f  40% t h a t  q u a l i f i e d  f o r  f u r t h e r  t e s t i n g  i f  s e l e c t i o n  were 
based on ly  on t h i s  c h a r a c t e r .
Data in  Table  5 show t h e  f r eq u en cy  d i s t r i b u t i o n ,  progeny 
mean, and c o e f f i c i e n t  o f  v a r i a t i o n  f o r  t o t a l  r o o t  y i e l d  o f  
a p o ly c r o s s  s e e d l i n g  progeny o f  'LO-323'  t o g e t h e r  w i th  h i l l s  
o f  c u l t i v a r s  o f  ' C e n t e n n i a l ' ,  ' J a s p e r ' ,  and 'LO-323 ' .  Y ie lds  
o f  ' C e n t e n n i a l ' ,  ' J a s p e r '  and ' LO-323' h i l l s  f e l l  on o r  above 
t h e  median c l a s s  y i e l d  ( 2 , 1 - 4 . 0 ) ,  F o r ty  p e r c e n t  o f  t h e  'C e n t e n n i a l '  
p l a n t s  were in  t h e  median c l a s s  y i e l d  and 60% were in  t h e  n ex t  
h ig h e r  c l a s s ;  f o r  ' J a s p e r ' ,  20% were in  t h e  median c l a s s  and 
80% f e l l  in  t h e  n e x t  h ig h e r  c l a s s ;  and f o r  'L O -323 ' ,  40% were 
on t h e  median c l a s s ,  40% in  th e  nex t  h ig h e r  c l a s s ,  and 20% were 
in  t h e  h i g h e s t  c l a s s .  The mean y i e l d  o f  'LO-323'  h i l l s  was 
h ig h e r  than  th e  means o f  ' C e n t e n n i a l '  and ' J a s p e r ' .
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Of t h e  202 'LO-323'  p o ly c ro s s  progeny s e e d l i n g s  t h a t  
were i n i t i a l l y  p l a n t e d ,  37 d ie d .  Of t h e  165 t h a t  reached  
m a t u r i t y ,  12.7% d id  n o t  produce any f l e s h y  r o o t s ,  46.1% 
had v e ry  small r o o t s  ( low y i e l d ) ,  29.7% belong t o  t h e  median 
c l a s s ,  9.1% f e l l  in  t h e  n e x t  h ig h e r  c l a s s ,  and 2.4% were in  
t h e  h i g h e s t  c l a s s  (Table  3 ) .  I t  a p p ea rs  t h a t  t h e  m a j o r i t y  o f  th e  
'LO-323'  p o l y c r o s s  s e g r e g a t i n g  s e e d l i n g s  (58.8%) f e l l  below 
t h e  median c l a s s  and a r e  t h e r e f o r e  low y i e l d e r s ;  however,  
a few o f  t h e  p ro g e n ie s  (2.4%) had ve ry  high y i e l d .  The progeny 
mean i s  much lower than  t h e  mean o f  t h e  ' LO-323' m ate rna l  
p l a n t s  and a l s o  lower than  t h e  mean o f  t h e  ' C e n t e n n i a l '  and 
' J a s p e r '  p l a n t s .
There  was a ve ry  low c o e f f i c i e n t  o f  v a r i a t i o n  among 
' C e n t e n n i a l ' ,  ' J a s p e r '  o r  'LO-323'  p l a n t s  compared t o  t h a t  
o f  t h e  p o ly c r o s s  s e g r e g a t i n g  s e e d l i n g s .  This  i s  a p p a r e n t l y  
because t h e  c u l t i v a r s  were v e g e t a t i v e l y  p ropaga ted  and t h e  
d i f f e r e n c e s  among p l a n t s  w i th in  a c u l t i v a r  a r e  m o s t ly  due 
to  env i ronm enta l  o r  chance causes  w h i le  t h a t  o f  t h e  'LO-323' 
p o l y c r o s s  progeny has a v e ry  high c o e f i c i e n t  o f  v a r i a t i o n  
i n d i c a t i n g  t h a t  each p l a n t  was g e n o t y p i c a l l y  d i f f e r e n t  from 
each o t h e r .  The v a r i a t i o n  among p o l y c r o s s  s e e d l i n g s  i s  t h e r e ­
f o r e  a compounded e f f e c t  o f  g e n o ty p ic ,  env i ronm ent ,  and geno­
type  X env ironment  i n t e r a c t i o n .
Table  4. Frequency and p e r c e n t a g e 1 d i s t r i b u t i o n ,  progeny means and c o e f f i c i e n t  o f  v a r i a t i o n  
(CV) f o r  sk in  and f l e s h  c o l o r  o f  f l e s h y  r o o t s  in  a p o ly c ro s s  s e e d l i n g  progeny o f  
LO-323.
C h a rac te r
No. 
s e e d ! in g s 1 2
C la s s 9
3 4 5
Progeny
mean CV
Skin c o l o r 202 39 34 53 32 44 3.03 104.2
(1 9 .3 ) (16 .8 ) (26 .2 ) (15 .8 ) (21 ,8 )
F lesh  c o l o r 199 49 35 36 40 39 2.92 109.2
(24 .6 ) (17 .6 ) (18 .1 ) (20 .1 ) (19 .6 )
a C la sses  were based on v i s u a l  r a t i n g s :
Skin c o l o r  F lesh  c o l o r
1 = whi te  to  cream = w h i te  t o  cream
2 = t a n  o r  brown = y e l lo w
3 = copper  o r  gold  = deep y e l lo w
4 = ro s e  o r  p ink  = orange
5 = p u rp le  = deep orange
V a l u e s  e n c lo sed  in  p a r e n t h e s i s  r e p r e s e n t s  p e rc en ta g e  d i s t r i b u t i o n .
Table  5. Frequency and p e r c e n t a g e 1 d i s t r i b u t i o n ,  means and c o e f f i c i e n t  o f  v a r i a t i o n  (CV) 
in  t o t a l  r o o t  y i e l d  o f  c u l t i v a r s  and a p o ly c ro s s  s e e d l i n g  progeny.
C u l t i v a r / No. o f Class  ( l b * / h i l l )
progeny p l a n t s 0 0 . 0 1 - 2 . 0 2 . 1 - 4 . 0 4 . 1 - 6 . 0 6 . 1-above Mean CV
Centennia l 5 0 0 2
(40 .0 )
3
(60 .0 )
0 3 .50 37.75
J a s p e r 5 0 0 1
(20 .0 )
4
(80 .0 )
0 3.67 31,46
LO-323 5 0 0 2
(40 .0 )
2
(40 .0 )
1
(20 .0 )
5 .50 31.98
LO-323 progeny 165 21
(12 .7 )
76
(46 .1 )
49
(29 .7 )
15
( 9 .1 )
4
( 2 .4 )
2 .59 104.1
1P e rc e n taa e  va lues  a r e  e n c lo se d  in  p a r e n t h e s i s .
*1 l b  = 453.7  grams
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P o ly c ro ss  Progeny T e s t  in  1979
Among th e  53 c u l t i v a r s  t h a t  were e n t e r e d  in  t h e  LSU 
Maste r P o ly c ro s s  N urse ry ,  f i v e  were s e l e c t e d  f o r  t h i s  t e s t ;  
namely,  'C e n t e n n i a l '  ( ' L 3 - 7 7 ' ) ,  ' 1 0 ^ 3 2 3 ' ,  'L 9 - 1 6 3 ' ,  'L4-312 '  
and ' L8-343 ' .  Data on r o o t  sk in  and f l e s h  c o l o r ,  f l e s h y  
r o o t  y i e l d ,  v in e  c h a r a c t e r s ,  w e igh t  l o s s  in  s t o r a g e ,  and 
s p r o u t i n g  a b i l i t y  were o b t a in e d  and e s t i m a t e s  o f  h e r i t a b i l i t y  
and c o r r e l a t i o n  among p a i r s  o f  c h a r a c t e r s  were computed.
R es u l t s  a r e  p r e s e n t e d  and d i s c u s s e d  in  t h e  s e c t i o n s  t h a t  
fo l l o w .
Root F le sh  and Skin Colo r  (1979)
As mentioned e a r l i e r  t h e  f i r s t  s e l e c t i o n  p r e s s u r e  a p p l i e d  
on t h e  s e e d l i n g s  d e r i v e d  from t r u e  seeds  o f  p o ly c ro s se d  sweet 
p o t a t o  c u l t i v a r s  in  th e  normal sweet p o t a to  b reed in g  a t  LSU 
uses  r o o t  f l e s h  and s k i n  c o l o r  as  m a jo r  c r i t e r i a  w i th  a p p a r e n t  
dry  m a t t e r  c o n t e n t  (by v i s u a l  o b s e r v a t i o n )  and p e s t  and d i s e a s e  
damage as secondary  c r i t e r i a .  Data in  Tab les  6 and 7 i n d i c a t e  
what would have happened i f  t h e  s e e d l i n g s  in  t h i s  s tudy  were 
norm al ly  s e l e c t e d  f o r  f l e s h  and sk in  c o l o r .  Rat ings  o f  
4 and 5 (o range  and deep o ra n g e ,  r e s p e c t i v e l y )  f o r  f l e s h  
c o l o r  would be d e s i r e d  and hence norm al ly  s e l e c t e d .  Among 
th e  122 p o ly c ro s s  s e e d l i n g s  o f  ' C e n t e n n i a l '  t h a t  produced 
f l e s h y  r o o t s ,  27.9% and 14.7% belong to  c l a s s e s  4 and 5, 
r e s p e c t i v e l y ;  o f  t h e  172 p o ly c r o s s  s e e d l i n g s  o f  'LO-323'
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t h a t  formed f l e s h y  r o o t s ,  25.6% and 9.5% were r a t e d  4 and 5, 
r e s p e c t i v e l y ;  o f  t h e  129 p o ly c r o s s  s e e d l i n g s  o f  ' 1 9 - 1 6 3 ' ,
31.8% and 8.5% were r a t e d  4 and 5,  r e s p e c t i v e l y ;  o f  t h e  117 
p o ly c ro s s  s e e d l i n g s  o f  ' L4-312 ' ,  24.8% and 2.6% were r a t e d  
4 and 5 ,  r e s p e c t i v e l y ;  and ,  o f  t h e  24 p o ly c ro s s  s e e d l i n g s  
o f  ' L8-343* t h a t  formed f l e s h y  r o o t s ,  41.7% and 12.5% were 
r a t e d  4 and 5 ,  r e s p e c t i v e l y  (Table  6 ) .  A h ig h e r  p e rc e n ta g e  
o f  t h e  p o l y c r o s s  s e e d l i n g s  o f  ' L8-343' fo l lowed  by t h a t  o f  
' L9-163 ' would be s e l e c t e d  on th e  b a s i s  o f  f l e s h  c o l o r  under 
normal s e l e c t i o n  p r o c e d u r e s .  This  i s  a l s o  r e f l e c t e d  in  t h e  
progeny mean r a t i n g  where t h e  progeny mean o f  'L8-343 '  i s  
t h e  h i g h e s t  fo l low ed  by t h a t  o f  'L 9 - 1 6 3 ' .
The c o e f f i c i e n t s  o f  v a r i a t i o n  were high f o r  a l l  o f  t h e  
f i v e  p a r e n t a l  f a m i l i e s  which i n d i c a t e d  a l a r g e  amount o f  g e n e t i c  
v a r i a t i o n  e x i s t e d  among t h e  s e e d l i n g s .
Under co n v en t io n a l  b r eed in g  p r o c e d u r e ,  s e e d l i n g s  s e l e c t e d  
on th e  b a s i s  o f  f l e s h  c o l o r  a lo n e  w i l l  n o t  n e c e s s a r i l y  be 
advanced f o r  t h e  n e x t  p l a n t i n g  and s e l e c t i o n  but w i l l  be 
c o n c u r r e n t l y  sc reen ed  on t h e  b a s i s  o f  sk in  c o l o r  w i th  r a t i n g s  
o f  3 and 4 (copper  and r o s e  c o l o r e d ,  r e s p e c t i v e l y )  be ing d e s i r e d .  
Data in  Table  7 show t h a t  o f  t h e  122 p o ly c ro s s  s e e d l i n g s  from th e  
'C e n t e n n i a l '  p a r e n t  t h a t  formed f l e s h y  r o o t s ,  26.2% and 33.6% 
were r a t e d  3 and 4 ,  r e s p e c t i v e l y  being  copper  o r  r o s e  sk in  
c o l o r ;  o f  t h e  172 p o l y c r o s s  s e e d l i n g s  o f  'L O -323 ' ,  29.6%
T ab le  6 .  Frequency and p e r c e n t a g e 1 d i s t r i b u t i o n  o f  p o l y c r o s s  s e e d l i n g  p r o g e n ie s  o f  sw e e t
p o t a t o  p a r e n t s  f o r  f l e s h  c o l o r .
Maternal Total C la s s3 Progeny
p a r e n t progeny 1 2 3 4 5 mean*5 CV
Centennia l 122 16
(1 3 .1 )
14
(11 .5 )
40
(32 .8 )
34
(27 .9 )
18
(1 4 .7 )
3.31 94 .0
LO-323 172 14
(8 .1 )
22
(1 2 .7 )
76
(4 4 .2 )
44
(2 5 .6 )
16
( 9 .5 )
3 .49 85 .5
L9-163 129 4
( 3 .1 )
12
(9 .3 )
61
(47 .3 )
41
(31 .8 )
11
(8 .5 )
3.62 87.7
L4-312 117 10
( 8 .5 )
26
(22 .2 )
49
(4 1 .9 )
29
(24 .8 )
3
( 2 .6 )
3.22 83.2
L8-343 24
( 4 .2 )
2
( 8 .3 )
8
(3 3 .3 )
10
(41 .7 )
3
(12 .5 )
3 .98 84.2
*CV = c o e f f i c i e n t  o f  v a r i a t i o n .
P e r c e n t a g e  v a lu e s  a r e  enc lo sed  in  p a r e n t h e s i s
a
C lasses  were based on f l e s h  c o l o r  r a t i n g  from 1 to  5,  where:
1 = w h i te  t o  cream
2 = ye l low
3 = deep y e l lo w
4 = orange
5 = deep orange
^ANOV shows no s i g n i f i c a n t  d i f f e r e n c e s  betw een p rogeny  m eans.
T ab le  7 .  Frequency and p e r c e n t a g e 1 d i s t r i b u t i o n  o f  s k in  c o l o r  f o r  p o l y c r o s s  s e e d l i n g
p r o g e n ie s  o f  s w e e t  p o t a t o  m aterna l p a r e n t s .
Maternal Total C la s s9 Progeny
p a r e n t progeny 1 2 3 4 5 mean CV
Centennia l 122 6
( 4 .9 )
29
( 2 3 .8 )
32
(26 ,2 )
41
(33 ,6 )
14
(11 .5 )
3 .23 93.7
LO-323 172 6
( 3 .5 )
25
(14 .5 )
51
(2 9 .6 )
65
(37 ,8 )
25
(14 .5 )
3 .45 89 .6
L9-163 129 9
( 7 .0 )
28
(21 .7 )
32
(24 .8 )
52
(40 .3 )
8
( 6 ,2 )
3.12 83.5
L4-312 117 1
( 0 ,8 )
32
(27 ,3 )
21
(17 .9 )
52
(44 .4 )
11
( 9 ,4 )
3 .34 90.2
L8-343 24 0 3
(12 ,5 )
3
(12 ,5 )
6
(25 .0 )
12
(50 .0 )
4,12 86.1
*CV = c o e f f i c i e n t  o f  v a r i a t i o n .
P e r c e n t a g e  v a lu es  a r e  enc lo sed  in  p a r e n t h e s i s .
a C lasses  were based on sk in  c o l o r  r a t i n g  from 1 t o  5,  where:
1 = w h i te  t o  cream
2 = t a n  t o  brown
3 = copper  o r  gold
4 = pink  o r  ro s e
5 -  p u rp le
^ANOV shows no s i g n i f i c a n t  d i f f e r e n c e s  between p rogeny  means.
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and 37.8% were r a t e d  3 and 4 ,  r e s p e c t i v e l y ;  o f  t h e  129 p o ly c ro s s  
s e e d l i n g s  o f  'L 9 - 1 6 3 ' ,  24.8% and 40.3% were r a t e d  3 and 4 ,  
r e s p e c t i v e l y ;  o f  t h e  117 p o ly c r o s s  s e e d l i n g s  o f  'L 4 - 3 1 2 ' ,
17.9% and 44.4% were r a t e d  3 and 4 ,  r e s p e c t i v e l y ;  and,  o f  th e  
24 p o ly c r o s s  s e e d l i n g s  o f  *L8-343' t h a t  formed f l e s h y  r o o t s ,
12.5% and 25.0% were r a t e d  3 and 4 ,  r e s p e c t i v e l y .  On th e  
b a s i s  o f  s k in  c o l o r  t h e r e f o r e ,  a small  p e rc e n ta g e  o f  t h e  
'L8-343 '  p o ly c r o s s  s e e d l i n g s  would be s e l e c t e d  under  normal 
s c r e e n i n g  p r o c e d u re s .
I t  i s  im p o r ta n t  to  no te  t h a t  t h e r e  were no s i g n i f i c a n t  
d i f f e r e n c e s  in  t h e  progeny means f o r  t h e  f i v e  p a r e n t s .
These f i v e  p a r e n t s  produced p ro g e n ie s  t h a t  c l u s t e r e d  
around t h e i r  r e s p e c t i v e  means each having  a low c o e f f i c i e n t  
o f  v a r i a t i o n .  These d a t a  r e f l e c t  t h e  c o n d i t i o n  o f  t h e  sweet 
p o t a t o  germplasm a t  LSU i n d i c a t i n g  th e  advances  t h a t  have 
been a t t a i n e d  w i th  r e s p e c t  to  t h e  s e l e c t i o n  o f  p a r e n t s  f o r  
r o o t  s k in  c o l o r .
The e s t i m a t e  o f  h e r i t a b i l i t y  f o r  s k in  c o l o r  was 0.131 
and t h a t  o f  f l e s h  c o l o r  was 0 .046 (Table  1 5 ) .  The low e s t i m a t e  
o f  h e r i t a b i l i t y  f o r  r o o t  f l e s h  c o l o r  may r e f l e c t  t h e  r e a l  
h e r i t a b i l i t y  v a lu e  f o r  t h i s  c h a r a c t e r  in  t h e  LSU sweet p o t a to  
germplasm n u r s e r y  s i n c e  s e l e c t i o n  to  a t t a i n  h igh t o t a l  c a r o t e n o i d s  
in  t h i s  gene pool has c o n t in u e d  f o r  many y e a r s .
47
Data in  Table  8 show t h a t  r o o t  sk in  c o l o r  was p o s i t i v e l y  
c o r r e l a t e d  w i th  t h e  y i e l d  o f  US #1 r o o t s  and o f  t o t a l  m a rke tab le  
r o o t s  bu t  n o t  c o r r e l a t e d  w i th  number o f  US #1 r o o t s  nor  with  
s p r o u t i n g  a b i l i t y .  Although th e  c o r r e l a t i o n  c o e f f i c i e n t  between 
r o o t  sk in  c o l o r  and r o o t  f l e s h  c o l o r  was no t  s i g n i f i c a n t  a t  
th e  .05 l e v e l ,  t h e  v a lu e  i s  o f  a r e l a t i v e l y  high magnitude .
Weight l o s s  in  s t o r a g e  o f  s e e d l i n g  p ro g en ie s  in  genera l  was 
no t  s i g n i f i c a n t l y  n e g a t i v e l y  c o r r e l a t e d  w i th  sk in  c o l o r  a l th o u g h  
i t  was o f  some magnitude .  The i n t e r e s t i n g  o b s e r v a t io n  i s  t h a t  
a n e g a t i v e  va lue  i s  shown i n d i c a t i n g  t h a t  t h e r e  i s  a p o s s i b i l i t y  
t h a t  r o o t  sk in  c o l o r  cou ld  g ive  a c lu e  to  w e igh t  l o s s  in  s t o r a g e .
The more d a r k ly  r o o t  sk inned  p a r e n t s  t h e  g r e a t e r  t h e  chances 
t h a t  l e s s  weigh t  l o s s  w i l l  o ccu r  when compared to  l i g h t e r  
sk inned  p a r e n t s .
C o r r e l a t i o n s  between r o o t  sk in  c o l o r  and each o f  s ev e ra l  
v ine  c h a r a c t e r s  were a l s o  conducted a s  shown in  Table  8.
The impor tance  o f  s tu d y in g  v ine  c h a r a c t e r s  though they  a r e  o f  
l e s s  d i r e c t  economic im por tance  was d i s c u s s e d  by Jones  (51) .
He s t a t e d  t h a t  v ine  c h a r a c t e r s  a r e  e a s i l y  s t u d i e d  and th e y  can be 
very  u se fu l  as  m o n i to r s  o f  p o p u la t i o n  changes  under v a r io u s  s e l e c t i o n  
schemes.  I f  c o r r e l a t i o n s  e x i s t  w i th  r o o t  t r a i t s ,  v ine  t r a i t s  could  
be in c lu d e d  in  s e l e c t i o n  i n d i c e s  f o r  r o o t  t r a i t s .  Moreover,  young 
v in e s  and le a v e s  a r e  im p o r ta n t  v e g e t a b l e s  in  Asian c o u n t r i e s  (102, 
103, 104, 106).  As shown in  Table  8 ,  r o o t  sk in  c o l o r  was 
p o s i t i v e l y  c o r r e l a t e d  w i th  v ine  l e n g t h ,  and v ine  d ia m e te r
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Table  8.  C o r r e l a t i o n s  between r o o t  s k in  o r  f l e s h  c o l o r  
and o t h e r  r o o t  and v in e  c h a r a c t e r s  in  t h e  160 
randomly s e l e c t e d  s e g r e g a t i n g  s e e d l i n g s  from 
f i v e  p a r e n t s .
C h a r a c t e r s  Skin c o l o r  F le sh  c o l o r
Root c h a r a c t e r s :
Tota l  w e igh t  o f  r o o t s . 2 0 5 ^ - . 158^
Tota l  number o f  r o o t s .132 - .1 2 4
Weight o f  US #1 r o o t s . 1 6 6 ^ - . 1 6 r *
Number o f  US #1 r o o t s .064 .043
F lesh  c o l o r  o f  r o o t s - .1 4 4 —
Weight l o s s  in  s t o r a g e - .1 4 2 .021
S pro u t in g  in  f i e l d  bed - .0 3 8 - .1 6 0 ^
Vine c h a r a c t e r s :
Vine l e n g th . 2 4 6 ^ - .181
Vine d ia m e te r .186^ - .287♦♦
Vine c o l o r - ,1 5 7 ^ .045
In te rn o d e  l e n g th .009 , 3 5 5 ^
Number o f  b ranches .007 - . 2 8 1 ^
Young f o l i a g e  c o l o r - .1 0 6 .117
Leaf shape .105 .016
Leaf ve in  c o l o r - .0 3 2 .145
♦Denotes t h a t  t h e  c o r r e l a t i o n  c o e f f i c i e n t  i s  s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  t h e  .05 l e v e l .
♦♦Denotes t h a t  t h e  c o r r e l a t i o n  c o e f f i c i e n t  i s  s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  t h e  .01 l e v e l .
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w ith  c o r r e l a t i o n  c o e f f i c i e n t s  o f  0 .246 and 0 .1 8 6 ,  r e s p e c t i v e l y .
A n e g a t i v e  c o r r e l a t i o n  o f  -0 .1 5 7  was observed  between r o o t  
sk in  c o l o r  and v ine  c o l o r .  No c o r r e l a t i o n  was observed  between 
r o o t  sk in  c o l o r  and i n t e r n o d e  l e n g th  and number o f  b ranches .
Root c h a r a c t e r s  n e g a t i v e l y  c o r r e l a t e d  w i th  r o o t  f l e s h  
c o l o r  in c lu d e  t o t a l  w e igh t  and w e igh t  o f  US #1 r o o t s  and s p r o u t in g  o f  
r o o t s  in  f i e l d  beds w i th  c o r r e l a t i o n  c o e f f i c i e n t s  o f  -0 .1 5 8 ,
-0 .161  and - 0 .1 6 0 ,  r e s p e c t i v e l y .  This  i s  n o t  a d e s i r a b l e  a s ­
s o c i a t i o n  s i n c e  t h e  b r e e d e r  wants t o  develop  c u l t i v a r s  t h a t  
should  have high r a t i n g s  f o r  f l e s h  c o l o r  and a t  t h e  same time 
have good y i e l d  (w e igh t )  and s p r o u t i n g  a b i l i t y .  Other  r o o t  
c h a r a c t e r s  s t u d i e d  were n o t  found to  be s i g n i f i c a n t l y  c o r r e l a t e d  
w i th  r o o t  f l e s h  c o l o r  (Table  8 ) .  For v in e  c h a r a c t e r s ,  r o o t  
f l e s h  c o l o r  was p o s i t i v e l y  c o r r e l a t e d  w i th  i n t e r n o d e  le n g th  
and n e g a t i v e l y  w i th  v in e  d ia m e te r  and number o f  branches  with  
v a lu e s  o f  0 .3 5 5 ,  -0 .2 8 7  and - . 0 2 8 1 ,  r e s p e c t i v e l y  (Table  8 ) .
Yie ld  (Weight)  o f  US #1 and Tota l  Roots (1979)
In Tab les  9 and 10 shown t h e  f r equency  d i s t r i b u t i o n  
o f  t h e  p o l y c r o s s  p ro g e n ie s  o f  t h e  f i v e  p a r e n t s  in  terms o f  
t h e i r  y i e l d  (w e igh t )  o f  US' #1 and t o t a l  f l e s h y  r o o t s ,  r e s p e c t i v e l y .
A l a r g e  p e rc e n ta g e  o f  t h e  p rogen ies ,  d id  n o t  produce any US #1 r o o t s  a t  
a l l :  34% f o r  ' C e n t e n n i a l 1, 29.7% f o r  'L O -323 ' ,  52.8% f o r
' L9-163 ' ,  47.3% f o r  ' L4-312 ' and 61.1% f o r  ' L8-343' .
In mean weigh t  o f  US #1 r o o t s  i n  pounds,  ' LO-323' p ro g en ie s  
had t h e  h i g h e s t  mean o f  1.11 l b  (0.51 kg) fo l lowed  by th e
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'C e n t e n n i a l '  p ro g e n ie s  w i th  0.97 l b  (0 .44  kg) then  by ' L4-312 ' 
w i th  0 .6 3  l b  (0 .29  k g ) ,  'L9-163 '  w i th  0 .57 lb  (0 .26  kg) and 
' L8-343 ' w i th  0 .32  l b  (0 .15  kg) .
The high p e rc e n ta g e  o f  p ro g en ie s  having  no US #1 r o o t s  appea rs
t o  be d i s c o u r a g in g  bu t  in  many c a s e s  t h e s e  s e g r e g a t i n g  s e e d l i n g s  
have a l a r g e  s e t  o f  canners  s i z e  r o o t s  o r  Jumbos. As shown 
in  Table  9 on ly  4.7% o f  th e  'C e n t e n n i a l '  progeny s e e d l i n g s
produced US #1 f l e s h y  r o o t s  and 'LO-323'  had 8.2%; ' L9-163 ' ,
15.1%; ' L4-3121, 16.3% and ' L8-34'  had 19.4%. 'C e n t e n n i a l '  
progeny s e e d l i n g s  had t h e  h i g h e s t  mean y i e l d  o f  t o t a l  f l e s h y  
r o o t s  fo l lowed  by t h a t  o f  'L O -323 ' ,  ' L9-163 ' ,  ' L4-312 ' and 
' L8-343 ' .
In both  th e  y i e l d  o f  US #1 and t o t a l  f l e s h y  r o o t s ,  most 
o f  t h e  s e e d l i n g s  o f  th e  f i v e  p a r e n t s  g e n e r a l l y  had a skewed 
d i s t r i b u t i o n  t o  t h e  lower y i e l d i n g  c l a s s e s .  The chances  
o f  s e l e c t i n g  high y i e l d i n g  s e e d l i n g s  t h e r e f o r e  a r e  r e l a t i v e l y  
low, hence th e  need to  be c a u t i o u s  in  s e l e c t i n g  f o r  y i e l d  
i f  based on d a ta  from i n d i v i d u a l  s e e d l i n g s .
To a id  t h e  b r e e d e r  in  making a p p r o p r i a t e  d e c i s i o n s  f o r  
th e  s e l e c t i o n  p r e s s u r e  t o  be e x e r t e d  in  c e r t a i n  p o p u l a t i o n s ,  
d a ta  on g e n e t i c  v a r i a n c e  and h e r i t a b i l i t y  were o b ta in e d  as  
shown in  Table  15. The w e igh ts  o f  US #1 r o o t s  have a g e n e t i c
T ab le  9 .  Freauency  and p e r c e n t a a e 1 d i s t r i b u t i o n  o f  US #1 r o o t  y i e l d  ( w e ig h t )  o f  p o l y c r o s s  s e e d l i n g
p r o g e n ie s  o f  some s w e e t  p o t a to  m aterna1 p a r e n t s .
Maternal Total C lass  1(weight in  l b / h i l l ) b Progeny
p a r e n t progeny 0 0 . 1 - 1 . 5 1 . 6 - 3 . 0 3 . 1 - 4 . 5 4 .6 -above mean3 CV
Centenn ia l 150 51
(34 .0 )
59
(39 .3 )
33
(22 .0 ) (4 .7 )
0 0.97 110.1
LO-323 182 54
(29 .7 )
72
(3 9 .6 )
45
(24 ,7 )
7
( 3 .8 )
4
( 3 ,8 )
1 ,11 105.6
L9-163 159 84
(52 .8 )
59
(37 .1 )
9
( 5 .7 )
6
( 3 .8 )
1
( 0 ,6 )
0 .57 169.3
L4-132 129 61
(4 7 .3 )
48
(3 7 .2 )
18
(1 4 .0 )
2
( 1 .5 )
0 0.63 129.4
L8-343 36 22
(61 .1 )
8
(22 .2 )
6
(16 .7 )
0 0 0.32 164.4
*CV ~ c o e f f i c i e n t  o f  v a r i a t i o n .
1P e rcen tag e  v a lu e s  a r e  enc lo sed  in  p a r e n t h e s i s .  
a LSD g5 = 0 .3 8 ;  LSD g^ = 0 .49  f o r  progeny means.
b l  l b  = 453.7  gm.
T a b le  10 . Frequency and p e r c e n t a g e 1 d i s t r i b u t i o n  o f  t o t a l  f l e s h y  r o o t  w e ig h t  o f  p o l y c r o s s
s e e d l i n g  p r o g e n ie s  o f  some s w e e t  p o t a t o  m aterna l p a r e n t s .
Maternal Total C lass  (weight  in  l b / h i l l ) b Progeny
p a r e n t progeny 0 0 . 1 - 3 . 0 3 . 1 - 6 . 0 6 . 1 - 9 . 0 9 .1 -above mean3 CV
Centennia l 150
( 4 .7 )
108
(72 .0 )
31
(20 ,7 )
3
( 2 .0 ) (0 .7 )
1 .98 88 .6
LO-323 182 15
( 8 .2 )
135
(74 .2 )
24
(13 .2 )
6
( 3 ,3 )
2
( 1 .1 )
1 ,91 94 ,7
L9-163 159 24
(15 .1 )
113
(7 1 .1 )
20
(12 .6 )
1
( 0 .6 )
1
( 0 .6 )
1.51 103,1
L4-312 129 21
(1 6 .3 )
99
(7 6 .7 )
11
(8 .4 )
0 0 1.19 93.4
L8-343 36 7
(19 .4 )
29
(8 0 .6 )
Q 0 0 0,69. 95 ,6
*CV = c o e f f i c i e n t  o f  v a r i a t i o n .
P e r c e n t a g e  v a lu e s  a r e  e n c lo sed  in  p a r e n t h e s i s .  
a LSD Q5 = 0 .6 0 ;  LSD = 0,77 f o r  progeny means. 
bl  l b  = 453.7 gm.
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Table  11. C o r r e l a t i o n s  between t o t a l  w e igh t  o r  weigh t  
o f  US #1 r o o t s  w i th  o t h e r  r o o t  and v ine  
c h a r a c t e r s  in  t h e  randomly s e l e c t e d , 160 p o ly ­
c r o s s  p ro g e n ie s  o f  f i v e  p a r e n t s .
C h a r a c t e r s
To ta l
w e igh t
Weight o f  
US #1
Root c h a r a c t e r s :
To ta l  w e igh t  o f  r o o t s . 6 8 4 ^
Root s k in  c o l o r . 2 0 5 ^ . 1 6 6 ^
Root f l e s h  c o l o r - . 1 6 r * - .0 5 8
Weight l o s s  in  s t o r a g e .106 - .0 6 3  .
S p ro u t in g  in  f i e l d  bed .013 - .0 6 6
Vine c h a r a c t e r s :
Vine le n g th ,?.7\** . 4 0 1 ^
Vine d iam e te r . 5 5 9 ^ . 6 1 6 ^
Vine c o l o r - .0 9 9 - .1 8 5 ^
In te rn o d e  l e n g th . 2 5 8 ^ . 2 9 1 ^
Number o f  branches .275** . 3 0 1 ^
Young f o l i a g e  c o l o r - .1 1 0 - .0 9 3
Leaf  shape . 2 0 0 ^ .139
Leaf ve in  c o l o r - .1 2 1 -.177*
P e t i o l e  l e n g th .021 - .1 1 6
♦Denotes t h a t  t h e  c o r r e l a t i o n  c o e f f i c i e n t  i s  s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  t h e  .05 l e v e l .
♦♦Denotes t h a t  t h e  c o r r e l a t i o n  c o e f f i c i e n t  i s  s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  t h e  .01 l e v e l .
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v a r i a n c e  o f  0 .186 and f o r  t o t a l  f l e s h y  r o o t s  i t  was 0 .397.
These g e n e t i c  v a r i a n c e s  a r e  a l s o  p r e s e n te d  as  p e r c e n t  o f  th e  
mean ( g e n e t i c  c o e f f i c i e n t  o f  v a r i a t i o n ) .  The g e n e t i c  c o e f f i c i e n t  
o f  v a r i a t i o n  f o r  t h e  w e igh t  o f  US #1 r o o t s  in  a l l  t h e  p o ly c ro s s  
p ro g e n ie s  was 51.53% and f o r  t h e  w e igh t  o f  t o t a l  f l e s h y  r o o t s ,  
i t  was 38.89%. The c h a r a c t e r  f o r  w e igh t  o f  US #1 r o o t s  has 
an e s t i m a t e d  h e r i t a b i l i t y  v a lu e  o f  0 .273 and w e igh t  o f  t o t a l  
f l e s h y  r o o t s  has an e s t i m a t e d  h e r i t a b i l i t y  o f  0.241 which a r e  
n o t  h igh bu t  show t h a t  s e l e c t i o n  can be p r a c t i c e d .  When 
expec ted  ga in  from s e l e c t i o n  was computed, as shown in  Table  15, 
w e inh t  o f  US #1 r o o t s  has  t h e  p o t e n t i a l  o f  g iv in g  a ga in  o f  
28.97% and f o r  w e igh t  o f  t o t a l  f l e s h y  r o o t s  t h e r e  i s  a p o t e n t i a l  
o f  g a in in g  19.31%.
As noted  above,  t o t a l  w e igh t  o f  f l e s h y  r o o t s  was p o s i t i v e l y  
c o r r e l a t e d  w i th  sk in  c o l o r  i n d i c a t i n g  t h a t  i n c r e a s i n g  c o l o r  
i n t e n s i t y  from cream to  p u r p l e  i s  a s s o c i a t e d  with  i n c r e a s i n g  
y i e l d  o f  t o t a l  r o o t s .  But t o t a l  weigh t  o f  f l e s h y  r o o t s  i s  
n e g a t i v e l y  c o r r e l a t e d  w i th  f l e s h  c o l o r  w i th  a c o r r e l a t i o n  
c o e f f i c i e n t  o f  -0 .1 6 1 .  Weight o f  US #1 r o o t  i s  a l s o  p o s i t i v e l y  
c o r r e l a t e d  w i th  r o o t  s k i n  c o l o r  bu t  t h e r e  was no s i g n i f i c a n t  
c o r r e l a t i o n  between w e igh t  o f  US #1 r o o t s  and f l e s h  c o l o r .
Both weigh t  o f  US #1 r o o t s  and w e igh t  o f  t o t a l  r o o t s  a r e  p o s i ­
t i v e l y  c o r r e l a t e d  w i th  v in e  l e n g t h ,  v ine  d i a m e te r ,  i n t e r n o d e  
l e n g t h ,  and number o f  b ra n c h es .  Weight o f  t o t a l  f l e s h y  r o o t s
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was n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  v ine  c o l o r  and weight 
o f  US #1 r o o t s  was n e g a t i v e l y  c o r r e l a t e d .  Weight o f  t o t a l  
f l e s h y  r o o t s  was p o s i t i v e l y  c o r r e l a t e d  w i th  l e a f  shape ,  t h a t  
i s ,  more p e r f e c t  h e a r t - s h a p e d  l e a f  i s  a s s o c i a t e d  w i th  h ig h e r  
y i e l d  o f  t o t a l  f l e s h y  r o o t s ,  but w e igh t  o f  US #1 r o o t s  was 
n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  l e a f  shape .  Weight o f  t o t a l  
f l e s h y  r o o t s  was no t  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  l e a f  ve in  
c o l o r  and w eigh t  o f  US #1 r o o t s  was n e g a t i v e l y  c o r r e l a t e d  
w i th  l e a f  ve in  c o l o r  (Table  11) .
Weight Loss in  S to rage  and S p ro u t in g  in  F i e ld  Bed (1979)
Data in  Table  12 show t h a t  o f  t h e  40 s e e d l i n g s  randomly 
s e l e c t e d  from th e  'C e n t e n n i a l '  p a r e n t ,  7.5% d id  no t  have 
any m easurab le  weigh t  l o s s  and 70.0% had lower than  25% weight 
l o s s .  Of th e  'LO-323'  progeny ,  5.0% o f  t h e  s e e d l in g  had no 
a p p r e c i a b l e  w e igh t  l o s s  and 65% had a weigh t  l o s s  lower than 
25%. In terms o f  progeny means,  ' L9-163 ' s e e d l i n g s  had th e  
lo w e s t  w e igh t  l o s s  and ' L4-312 ' p ro g e n ie s  had th e  h i g h e s t .
The t e s t  o f  p l a n t  p ro d u c t io n  showed t h a t  25.0% o f  
' C e n t e n n i a l '  p rogeny, 32.5% o f  'LO-323'  progeny ,  35.0% o f  
' L9-163 ' progeny and 30.0% o f  ' L4-312* progeny d id  no t  produce 
any s p r o u t s  in  f i e l d  bed. 'LO-323'  progeny had th e  h i g h e s t  
number o f  s p r o u t s  pe r  r o o t  fo l low ed  by th e  progeny o f  ' L4-312' ,  
1L9-163 ' and ' L3-77 ' ( ' C e n t e n n i a l ' )  w i th  v a lu e s  o f  6 .3 8 ,
5 .9 9 ,  4 .94  and 4 .6 5 ,  r e s p e c t i v e l y .
T ab le  12 . Frequency and p e r c e n t a g e 1 d i s t r i b u t i o n  o f  w e ig h t  l o s s  in  s t o r a g e  o f  p o l y c r o s s
s e e d l i n g  p r o g e n ie s  o f  s w e e t  p o t a t o  m atern a l  p a r e n t s .
Maternal
p a r e n t
Total
progeny 1 2
C la s s9
3 4 5
Progeny
meanb CV
L3-77 40 3
( 7 .5 )
28
(7 0 .0 )
7
(17 .5 ) ( 2 .5 ) ( 2 .5 )
18.3 94.6
LO-323 40 2
( 5 .0 )
26
(65 .0 )
9
(20 .5 )
3
( 7 .5 )
0 21.2 79.4
L9-163 40 7
(17 .5 )
26
(65 .0 )
7
(17 .5 )
0 0 16.8 80 .6
L4-312 40 7
(17 .5 )
21
(52 .5 )
8
(20 .0 )
3
( 7 .5 ) (2 .5 )
22 .6 97.1
*CV = c o e f f i c i e n t  o f  v a r i a t i o n .
P e r c e n t a g e  v a lu e s  a r e  in  p a r e n t h e s i s
aThe c l a s s e s  r e p r e s e n t  p e r c e n t  weigh t  l o s s  exc lu d in g  l o s s  ude to  r o t t i n g  in  s t o r a g e  as  fo l low s
1 = no weigh t  l o s s
2 = 0 .1  t o  25% w e igh t  l o s s
3 = 25 .1  t o  50% w e igh t  lo s s
4 = 50.1  t o  75% w e igh t  lo s s
5 = 75.1  t o  100% weigh t  l o s s
^ANOV shows no s i g n i f i c a n t  d i f f e r e n c e s  between progeny means.
T a b le  13 . Frequency and p e r c e n t a g e 1 d i s t r i b u t i o n  o f  number o f  s p r o u t s  p er  r o o t  o f  p o l y c r o s s
s e e d l i n g  p r o g e n ie s  o f  f o u r  sw e e t  p o t a t o  m aterna l p a r e n t s .
Maternal
p a r e n t
Total
progeny 1 2
C la ss9
3 4 5
Progeny
meanb CV
L3-77 40 10
(25 .0 )
24
(60 .0 )
5
(12 .5 )
0
( 2 .5 )
4 .65 115.2
LO-323 40 13
(32 .5 )
15
(37 .5 )
8
(20 .0 ) ( 2 .5 )
3
(7 .5 )
6 .38 124.4
L9-163 40 14
(35 .0 )
14
(35 .0 )
10
(25 .0 )
2
( 5 .0 )
0 4 .94 119.1
L4-312 40 12
(30 .0 )
13
(32 .5 )
11
(27 .5 )
4
(10 ,0 )
0 5 .99 102.9
*CV = c o e f f i c i e n t  o f  v a r i a t i o n .
P e r c e n t a g e  v a lu es  a r e  e cn lo sed  in  p a r e n t h e s i s .  
a C la sses  deno tes  t h e  f o l lo w in g :
1 = No s p r o u t  produced
2 = 0 .1  t o  8 p l a n t s  p e r  r o o t
3 = 8 .1  t o  16 p l a n t s  pe r  r o o t
4 = 16.1  t o  24 p l a n t s  p e r  r o o t
5 = 24.1  t o  32 p l a n t s  p e r  r o o t
^ANOV shows no s i g n i f i c a n t  d i f f e r e n c e  between progeny means.
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Data in  Table  15 show t h a t  t h e r e  was no g e n e t i c  
v a r i a n c e  e s t i m a t e  from t h i s  exper im en t  f o r  w e igh t  l o s s  
in  s t o r a g e .  A g e n e t i c  v a r i a n c e  f o r  w e igh t  l o s s ,  was d e ­
t e c t e d  in  t h i s  p a r t i c u l a r  exper im en t  t h e r e f o r e  a l l  t h e  
observed  v a r i a n c e s  were a t t r i b u t e d  to  env ironmenta l  a n d /o r  
e r r o r  v a r i a n c e .  In t h e  p l a n t  p ro d u c t io n  t e s t ,  g e n e t i c  
v a r i a n c e  d e t e c t e d  was v e ry  low and h e r i t a b i l i t y  was 0.057 
g iv in g  an ex pec ted  g a in  o f  0.81% which i s  ve ry  low.
Data in  Table  14 show th e  e s t i m a t e d  c o r r e l a t i o n  
c o e f f i c i e n t s  between w e igh t  l o s s  in  s t o r a g e  o r  s p r o u t in g  
in  f i e l d  bed w i th  o t h e r  r o o t  and v in e  c h a r a c t e r s  o f  s e v e ra l  
p a r e n t a l  p r o g e n i e s .  None o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t  
v a lu e s  were s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  w e igh t  l o s s  
w i th  any o t h e r  r o o t  o r  v ine  c h a r a c t e r .  For s p r o u t i n g  in  
f i e l d  bed,  a n e g a t i v e  c o r r e l a t i o n  w i th  f l e s h  r o o t  c o l o r  
was observed  showing t h a t  i n c r e a s i n g  f l e s h  c o l o r  o f  f l e s h y  
r o o t s  from cream to  deep o range  i s  a s s o c i a t e d  w i th  d e c r e a s i n g  
s p r o u t i n g  in  a f i e l d  bed. None o f  t h e  o t h e r  r o o t  and 
v ine  c h a r a c t e r s  were s i g n i f i c a n t l y  c o r r e l a t e d  w i th  s p r o u t i n g .  
O ther  Root and Vine C h a r a c t e r s  (1979)
Number o f  US #1 r o o t s  and number o f  t o t a l  f l e s h y  r o o t s  
may a l s o  be an im p o r ta n t  c o n s i d e r a t i o n  in  s e l e c t i n g  f o r
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Table  14. C o r r e l a t i o n s  between w eigh t  l o s s  in  s t o r a g e  o r  
s p r o u t i n g  in  f i e l d  bed and o t h e r  r o o t  and v ine  
c h a r a c t e r s  in  t h e  160 p o ly c ro s s  p ro g e n ie s  o f  
f i v e  p a r e n t s .
C h a r a c t e r s
Weight
lo s s
S prou t ing  
in  bed
Root c h a r a c t e r s :
Weight o f  US #1 r o o t s .106 - .0 1 3
Number o f  US #1 r o o t s .129 .002
Root sk in  c o l o r - .1 4 2 - .0 3 8
Root f l e s h  c o l o r .021 - .160*
S p ro u t in g  in  f i e l d  bed - .0 6 8
Vine c h a r a c t e r s :
Vine l e n g th - .0 2 2 .009
Vine d ia m e te r - .0 7 5 - .0 5 4
Vine c o l o r .069 - .0 0 3
f n t e rn o d e  l e n g th - .1 0 4 - .0 4 7
Number o f  b ranches - .0 9 3 - .0 1 5
Young f o l i a g e  c o l o r - .1 0 3 .039
Leaf shape .026 - .0 8 6
Leaf  v e in  c o l o r - .0 2 9 - .1 1 5
P e t i o l e  l e n g t h .053 .050
♦Denotes t h a t  t h e  c o r r e l a t i o n  c o e f f i c i e n t  i s  s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  t h e  .05 l e v e l .
T a b le  15 . Mean, g e n e t i c  v a r i a n c e ,  g e n e t i c  c o e f f i c i e n t  o f  v a r i a t i o n  (CV), h e r i t a b i l i t y ,
and e x p e c te d  g a in  from s e l e c t i o n  f o r  some r o o t  c h a r a c t e r s  in  s w e e t  p o t a t o .
C h arac te r s Mean
Genet ic
v a r i a n c e
Genetic
CV H e r i t a b i l i t y
Expected 
ga in  from 
s e l e c t i o n *
No. o f  US #1 r o o t s 1.477 0.141 25.42 0.202 10.58
Weight o f  US #1 r o o t s  
( l b / h i  11 )a 0.837 0.186 51.53 0.273 28.97
No. o f  t o t a l  f l e s h y  r o o t s 5.092 1.133 20.90 0.290 12.49
Weight o f  t o t a l  f l e s h y  r o o t s  
( l b / h i l l ) 1 .620 0.397 38.89 0.241 19.31
Root sk in  c o l o r 3.337 0.037 5.76 0.131 1.55
Root f l e s h  c o l o r 5.287 2.666 30.88 0.046 2 .93
Weight l o s s  in  s t o r a g e  (%) 19.750 -3 .089 0.000 0.00
Spro u t in g  in  f i e l d  bed 
(no.  o f  p l a n t s / r o o t ) 5.496 0.604 14.14 0.057 0.81
0 1
*Expected ga in  from s e l e c t i o n  i s  p r e s e n te d  as  p e r c e n t  o f  t h e  mean and c a l c u l a t e d  based on °
an assumed s e l e c t i o n  o f  t h e  top  5% o f  t h e  p o p u la t io n  fo l lo w in g  th e  method o f  Burton and 
Devane (6 ) .
a l  lb  = 453.7  gm.
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i n c r e a s e d  y i e l d .  Data f o r  t h i s  ex p e r im en t ,  however, show 
t h a t  g e n e t i c  v a r i a n c e ,  h e r i t a b i l i t y ,  and ex pec ted  ga in  
from s e l e c t i o n  f o r  t h e s e  t r a i t s  were low (Table  15).
In Table  16 a r e  shown th e  d a ta  f o r  s e v e r a l  v ine  c h a r a c t e r s  
in  t h e  sweet p o t a t o .  E s t im a te s  o f  h e r i t a b i l i t y  f o r  v ine  
l e n g t h ,  v in e  d i a m e t e r ,  young f o l i a g e  c o l o r ,  l e a f  shape 
and p e t i o l e  l e n g t h  were a l l  h igh w i th  v a lu e s  o f  0 .5 6 2 ,
0 .6 9 5 ,  0 .804  and 0 .6 6 9 ,  r e s p e c t i v e l y .  H e r i t a b i l i t y  e s t i m a t e s  
f o r  v ine  c o l o r ,  number o f  branches  and l e a f  ve in  c o l o r  
were low.
Study 2. A Comparison o f  Sweet P o ta to  Advanced C u l t i v a r s  
In 1978, 16 advanced s e e d l i n g s  ( c u l t i v a r s )  and f o u r  
recommended sweet p o t a t o  c u l t i v a r s  as  checks were e v a lu a t e d  
f o r  y i e l d ,  d ry  m a t t e r  c o n t e n t ,  w e igh t  l o s s  in  s t o r a g e  a t  
two t e m p e ra tu re  r e g im e s ,  o r g a n o l e p t i c  q u a l i t i e s ,  s p r o u t in g  
in  f i e l d  bed and o t h e r s .  P l a n t in g  was done a t  two l o c a t i o n s .
Of t h e s e  16 advanced s e e d l i n g s ,  seven were s e l e c t e d  f o r  
f u r t h e r  t e s t i n g  in  1979 w i th  t h e  f o u r  s t a n d a r d  checks .
The same d a t a  were c o l l e c t e d  in  1979 as in  1978. The 
fo l l o w i n g  s e c t i o n s  deal  w i th  th e  r e s u l t s  o f  t h e s e  t e s t s .  
Advanced Yie ld  T e s t s
The y i e l d  in  w e igh t  o f  r o o t s  p e r  h e c t a r e  f o r  th e  20 c u l t i ­
v a r s  t e s t e d  in  1978 a re  p re s e n te d  in  Table  17. The h i g h e s t
T a b le  1 6 .  Mean, g e n e t i c  v a r i a n c e ,  g e n e t i c  c o e f f i c i e n t  o f  v a r i a t i o n  (CV), h e r i t a b i l i t y ,
and e x p e c te d  g a in  from s e l e c t i o n  f o r  some v i n e  c h a r a c t e r s  in  s w e e t  p o t a t o .
C h arac te r s Mean
G ene t ic
v a r i a n c e
Genet i  c 
CV H e r i t a b i l i t y
Expected 
ga in  from 
s e l e c t i o n *
Vine le n g th 38.206 98.588 25.53 0.562 29.63
Vine d ia m e te r 6.701 1.028 15.11 0.95 29.58
Vine c o l o r 2.517 0.053 9.15 0 .108 2 .04
In te rn o d e  le n g th 5.551 4.162 36.75 0.207 15.67
Number o f  b ranches 5.631 0.415 11.44 0.096 2.26
Young f o l i a g e  c o l o r 1 .575 0.202 28.54 0.695 40.86
Leaf shape 4.954 0.634 17.89 0.804 29.63
Leaf ve in  c o l o r 2.165 0.045 9 .80 0.091 1.84
P e t i o l e  l en g th 20.629 5.900 11.77 0.669 16.22
*Expected ga in  from s e l e c t i o n  i s  p r e s e n te d  as  p e r c e n t  o f  mean and c a l c u l a t e d  based on an 
assumed s e l e c t i o n  o f  t h e  top  5% o f  t h e  p o p u la t i o n  fo l low ing  t h e  method o f  Burton and 
Devane (6 ) .
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Table  17. Mean y i e l d  o f  sweet p o t a to  c u l t i v a r s  as  an average  
o f  two l o c a t i o n s  in  1978a .
C u l t i v a r
M ark e tab le  r o o t s  (m e t r i c  ton  p e r  h e c t a r e )
US #1 US #2 Jumbo Tota l
C en tenn ia l  (ck) 1 4 .81 3 .23 0.06 18.10
Jewel (ck) 10 .66 1 .6 5 0.61 12.92
J a s p e r  (ck) 7 .74 0 .79 0 .12 8 .65
P o r to  Rico (ck) 11 ,27 3 .35 14.62
LO-323 12.37 1 .88 4.57 18.82
L4-62 14 .87 2 .98 0.91 18.76
L4-112 7 ,19 4 .14 11.33
L4-131 9 .63 2 ,44 12.07
L5-5 12,25 1.71 0 ,12 14.08
L5-150 1 0 .30 1 .10 0.99 13.39
L5-36 1 4 .38 3 .23 17.61
L5-40 11 ,27 3 .66 14.93
L5-42 3,11 2.86 5.97
L3-151 9 ,99 2 .44 12.43
L3-186 5,12 2,01 7 .13
L0-360 6 ,4 0 1 .9 5 8 .33
L5-6 7 ,13 2 .50 9 ,63
L5-19 11 ,82 2 .86 14.68
L4-312 4.27 1.83 6 .10
L5-51 5.48 1.77 7 .25
LSD 0 .05 2 .01 0.72 2 .20
a
Mean o f  e i g h t  r e p l i c a t i o n s .
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y i e l d i n g  c u l t i v a r s  in  US #1 r o o t s  were ' L4-621 and ’L5-36 ' 
w i th  y i e l d  v a lu e s  o f  14.87 and 14.38 to n s  p e r  h e c t a r e ,  r e s p e c t i v e ­
l y ,  which a r e  comparable  to  t h e  y i e l d s  o f  ' C e n t e n n i a l '  ( ' L3-77 ' )  
and h ig h e r  than  t h e  y i e l d s  o f  ' J e w e l ' ,  ' J a s p e r '  and ' P o r t o  R i c o ' .
' LO-323' had th e  h i g h e s t  y i e l d  o f  Jumbo r o o t s  o f  4 .57  tons  
p e r  h e c t a r e .  The m a rk e ta b l e  y i e l d  (Jumbos + US #1 + US #2) 
o f  'LO-323'  was as  h igh  as ' L4-62 ' and 'C e n t e n n i a l '  w i th  
y i e l d s  o f  18 .8 2 ,  18.76 and 18.10 to n s  p e r  h e c t a r e ,  r e s p e c t i v e l y .
' L4 -36 ' d id  no t  produce  any Jumbo r o o t s  so t h a t  i t s  y i e l d  
o f  t o t a l  m a rk e ta b l e  r o o t s  was n u m e r ic a l ly  though n o t  s i g n i ­
f i c a n t l y  l e s s  than  t h e  y i e l d s  o f  t h e  above t h r e e  c u l t i v a r s .
The lo w es t  y i e l d i n g  c u l t i v a r s  in  t o t a l  m a rk e ta b l e  r o o t s  were 
' L 5 -42 ' ,  ' L4-312 ' ,  ' L3-186 ' ,  ' L5-51 ' and ' L0-360' w i th  y i e l d s  
o f  5 .9 7 ,  6 . 1 0 ,  7 .1 3 ,  7 .25  and 8 .33  to n s  pe r  h e c t a r e ,  r e s p e c t i v e l y .  
The h i g h e s t  y i e l d i n g  c u l t i v a r s  in  US #2 r o o t s  were ' L4-112'  and 
' L 5-40 ' w i th  4 .14  and 3.66 to n s  p e r  h e c t a r e ,  r e s p e c t i v e l y .
The mean number o f  r o o t s  p e r  h i l l  o f  each c u l t i v a r  a r e  shown 
in  Table  18. 'C e n t e n n i a l '  had t h e  h i g h e s t  mean o f  2 .95  US #1 
r o o t s  p e r  h i l l .  ' L5-36 ' and ' L 5 -5 ' were comparable  t o  ' C e n t e n n i a l '  
a s  shown in  Tab le  18. ' P o r t o  R i c o ' ,  'LO -323 ' ,  ' L4-62 ' ,  ' L5 -5 ' 
and ' L5-40 ' had s i m i l a r  number o f  US #1 r o o t s  pe r  h i l l  o f  2 .1 5 ,  
2 . 0 3 ,  2 .2 2 ,  2 .43  and 2 .2 4 ,  r e s p e c t i v e l y .  ' L4-112 ' had th e  
h i g h e s t  mean o f  2 .67  o f  US #2 r o o t s  p e r  h i l l  as shown in  
Tab le  18. ' L5-42* was comparable  t o  ' L4-112 ' in  number o f
US #2 r o o t s .
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R e s u l t s  o f  t h e  1979 y i e l d  t e s t  a r e  shown in  Tab les  19 and 20. 
'LO-323' had t h e  h i g h e s t  y i e l d  o f  US #1 r o o t s  o f  22.97 tons  
p e r  h e c t a r e  fo l low ed  by 'L 4 -6 2 'a n d  ' L5-150 'w i th  19.74  and 18.04 
to n s  p e r  h e c t a r e ,  r e s p e c t i v e l y .  These y i e l d s  a r e  comparable 
t o  t h e  US #1 r o o t  y i e l d s  o f  ' C e n t e n n i a l ' ,  ' J e w e l ' ,  ' J a s p e r '  
and ' P o r t o  Rico '  w i th  1 8 .4 0 ,  2 0 ,4 7 ,  17.92 and 17.18 tons  
p e r  h e c t a r e ,  r e s p e c t i v e l y  as  shown in  Table  19. Also shown 
in  Table  19 i s  t h e  ' LO-323 ' , ' L4-62'  and 'L5-5 in  y i e l d  o f  
Jumbo r o o t s  o f  1 2 .5 5 ,  16 .21  and 13.41 to n s  p e r  h e c t a r e ,  
r e s p e c t i v e l y .  Among t h e  s t a n d a r d  c h ec k s ,  ' J a s p e r '  had th e  
h i g h e s t  y i e l d  o f  Jumbo r o o t s  o f  4 .63  to n s  p e r  h e c t a r e .  Because 
o f  th e  e a r l i n e s s  c h a r a c t e r  as  shown by t h e  high Jumbo r o o t  
y i e l d ,  'LO-323' and ' L4-62 ' had v e r y  high t o t a l  m a rk e tab le  
r o o t  y i e l d s  o f  39.72 and 38.83 to n s  p e r  h e c t a r e ,  r e s p e c t i v e l y  
and were s i g n i f i c a n t l y  h ig h e r  than  ' C e n t e n n i a l ' ,  ' J e w e l ' ,
' J a s p e r '  and ' P o r t o  Rico '  as  shown in  Table  19. The c u l t i v a r s  
g iv in g  a r e l a t i v e l y  low t o t a l  m a rk e tab l e  r o o t  y i e l d  were 
' L4-131 ' ,  ' L5-150* and 'L4-112 '  w i th  1 3 .1 0 ,  24.14 and 24 .38  
to n s  p e r  h e c t a r e ,  r e s p e c t i v e l y .
There  were no s i g n i f i c a n t  d i f f e r e n c e s  in  number o f  US #1 
r o o t s  among most o f  t h e  c u l t i v a r s  in  1979 as shown in  Tab le  20. 
However, c u l t i v a r  ' L4-112 ' had t h e  h i g h e s t  number o f  US #2 
( c a n n e r s )  r o o t s  w i th  a mean o f  3 ,71  p e r  h i l l ;  w hereas ,  a l l  
t h e  o t h e r  c u l t i v a r s  had l e s s  than  t h r e e  r o o t s  p e r  h i l l .
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The tw o -y ea r  mean y i e l d  f o r  t h e  e lev en  c u l t i v a r s  
t e s t e d  both  in  1978 and 1979 a r e  shown in  Tables  21 and 22. 
' L4-621 had t h e  h i g h e s t  y i e l d  in  w e igh t  o f  US #1 r o o t s  
and o f  t o t a l  m a rk e tab l e  r o o t s  o f  16.48 and 28 .00  tons  
pe r  h e c t a r e ,  r e s p e c t i v e l y  a s  shown in  Table  21. This  
y i e l d  in  w e igh t  o f  US #1 r o o t s  o f  ' L4-621 was n u m e r ic a l ly  
bu t  n o t  s i g n i f i c a n t l y  h ig h e r  than  t h a t  o f  ' C e n t e n n i a l '  
bu t  in  t o t a l  m a rk e tab l e  r o o t s ,  'L4-62 '  had a s i g n i f i c a n t l y  
h ig h e r  y i e l d  because  o f  t h e  high y i e l d  o f  Jumbo r o o t s .  
'LO-323' had a l s o  a comparable  tw o-yea r  mean y i e l d  o f  
US #1 Jumbo g rade  and t o t a l  m a rk e tab le  r o o t s  a s  ' L4-62 ' .  
These d a t a  i n d i c a t e  t h a t  ' L4-62 ' and 'LO-323'  shou ld  be 
c o n s id e re d  as  e a r l y  c u l t i v a r s .  In t h e  n a t i o n a l  sweet 
p o t a t o  v a r i e t y  t r i a l s  conducted  a t  v a r io u s  exper im en t  
s t a t i o n s  th ro u g h o u t  t h e  United S t a t e s ,  'LO-323'  had a l s o  
been shown to  g iv e  high y i e l d s  o f  Jumbo and t o t a l  marke­
t a b l e  r o o t s  (2 ,  3 ,  37,  47 ,  101).
In number o f  r o o t s  p e r  h i l l ,  t h e  tw o-yea r  mean d a ta  
show t h a t  ' L4-112 ' had n u m e r ic a l ly  t h e  h i g h e s t  number 
o f  US #2 and t o t a l  m a r k e ta b l e  r o o t s  as  shown in  
Table  22.
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In Table  23 d a ta  a r e  shown f o r  t h e  a n a l y s i s  o f  
v a r i a n c e s  f o r  t h e  tw o -y ea r  d a t a  e x p re s sed  a s  w e igh t  o r  
number o f  US #1, US #2 , Jumbo g rade  and t o t a l  m a rk e tab le  
r o o t s .
The F -v a lu es  f o r  c u l t i v a r  X l o c a t i o n  i n t e r a c t i o n s  
were s i g n i f i c a n t  a t  t h e  0 .01  l e v e l  f o r  t h e  fo l lo w in g  i n ­
dependent  v a r i a b l e s :  w e igh t  o f  US #1 r o o t s ,  number o f  
t o t a l  m a rk e tab le  r o o t s  p e r  h i l l  and w e igh t  o f  t o t a l  marke­
t a b l e  r o o t s .  For t h e  mean number o f  US #1 r o o t s  p e r  h i l l ,  
t h e  c u l t i v a r  X l o c a t i o n  i n t e r a c t i o n  was s i g n i f i c a n t  a t  
t h e  0 .05  l e v e l  and f o r  t h e  mean w eigh t  o f  US #2 r o o t s  
and mean number o f  US #2 r o o t s  p e r  h i l l ,  t h e  c u l t i v a r  X 
l o c a t i o n  i n t e r a c t i o n  was n o t  s i g n i f i c a n t .  These d a ta  
show t h a t  sweet p o t a t o  y i e l d  o f  US #1 r o o t s  and t o t a l  
m a rk e tab le  r o o t s  can va ry  from l o c a t i o n  t o  l o c a t i o n  
depending on w ea the r  c o n d i t i o n s  and o t h e r  f a c t o r s .
Severa l  workers  (59 ,  61,  84 ,  85,  87) have r e p o r t e d  
on th e  l a r g e  v a r i a b i l i t y  o f  r e s u l t s  o f  exper im en ts  with  
sweet p o t a t o e s  conducted  from l o c a t i o n  to  l o c a t i o n  and 
from y e a r  to  y e a r .  The v a r i a b i l i t y  can be minimized in  many 
c a s e s  by c onduc t ing  th e  same exper im en t  a t  s e v e r a l  l o c a t i o n s  and 
y e a r s  and u s ing  improved s t a t i s t i c a l  t e c h n i q u e s .  One c h a r a c t e r i s t i c
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T a b le  18 .  Mean number o f  r o o t s  per  h i l l  o f  s w e e t  p o t a t o  c u l t i ­
v a r s  as. an a v e r a g e  o f  two l o c a t i o n s  i n  1 9 7 8 a .
C u l t i v a r
M arketab le  r o o t s  (number o f  r o o t s pe r  h i l l )
US #1 US #2 Jumbo Total
C en tenn ia l  (ck) 2 .95 1 .8 0 0 .005 4 .7 6
Jewel (ck) 1 .9 8 0 .88 0 .025 2 .88
J a s p e r  (ck) 1 ,2 0 0 .58 0 ,005 1.78
P or to  Rico (ck) 2 ,15 1 .70 3 .85
LO-323 2 .03 0.97 0 .014 3.01
L4-62 2,22 1 .73 0.045 4 .00
L4-112 1 .67 2.67 4 .34
L4-131 1 ,7 8 1.51 3.29
L5-5 2.43 1—* 1—»
 
1—» 3 .54
L5-150 1,57 0.67 2 .24
L5-36 2 ,55 1 .81 4 .36
L5-40 2 .24 1 .92 4 .16
L5-42 0 .86 2.05 2.91
L3-151 1 .93 1 .35 3 .28
L3-186 1 ,12 1 .10 2 .22
L0-360 1 .3 8 1 .32 2 .70
L5-6 1 ,64 1 .3 7 3 .02
L5-19 2 .08 1,23 3.31
L4-312 1.Q9 1.11 2 .20
L5-51 0.  6 1 .12 2 .08
LSD 0 .05 0 ,59 0 ,64 0 .95
aMean o f  e i g h t  r e p l i c a t i o n s .
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T a b le  1 9 .  Mean y i e l d  o f  s w e e t  p o t a t o  c u l t i v a r s  i n  1979a .
C u l t i v a r
M arke tab le  r o o t s  (m e t r i c  ton  p e r h e c t a r e )
US #1 US #2 Jumbo Tota l
C en tenn ia l  (ck) 1 8 ,4 0 5.30 0.91 24.61
Jewel (ck) 20,47 5.30 0.06 25.83
J a s p e r  (ck) 17 .92 4.87 4 .63 27.42
P or to  Rico (ck) 1 7 .1 8 5 .00 1.83 24.01
LO-323 22,97 4 .20 12 ,55 39.72
L4-62 1 9 ,7 4 2 ,86 16.21 38.81
L4-112 16,70. 7 ,6 8 24.38
L4-131 8 ,5 9 4 .51 13.10
L5-5 1 0 ,66 3 .96 13.41 28.03
L5-150 1 8 .04 3 ,66 2 .44 24.14
L5-36 1 7 .92 8 ,5 3 26.45
LSD 0 .05 2 .39 0 .99 2 .59
aMean o f  f o u r  r e p l i c a t i o n s .
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Table  20. Mean 
v a r s
number o f  r o o t s  
i n  1979a .
p e r  h i l l o f  sweet p o t a t o  c u l t i -
M arke tab le  r o o t s  (number o f  r o o t s  pe r  h i l l )
C u l t i v a r US #1 US #2 Jumbo Tota l
C en tenn ia l  (ck) 2 ,62 1.97 4 ,59
Jewel (ck) 2,81 2.13 0,05 4.99
J a s p e r  (ck) 1 .91 1 .3 3 0 .24 3 .48
P or to  Rico (ck) 2 .30 1.53 0 .09 3 .92
LO-323 2.57 1 ,48 0 .54 4 .59
L4-62 2,47 1.03 0 .49 3.99
L4-112 2,75 3.71 6 .46
L 4-1.31 1 ,3 6 2,35 3.71
L5-5 2,31 2 ,40 0.62 5 .33
L5-150 2 ,33 1 .42 0 .09 3 .84
L5-36 2.60. 2 .06 4 .66
LSD 0.05 0.51 0 ,50 0 .75
aMean o f  f o u r  r e p l i c a t i o n s .
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Table  21.  Mean y i e l d  o f  sweet p o t a to  c u l t i v a r s  as  an average  
o f  1978 and 1979a .
C u l t i v a r
M arke tab le r o o t s  (m e t r i c  ton p e r  h e c t a r e )
US #1 US #2 Jumbo Tota l
C en tenn ia l  (ck) 16.01 3 .94 0 .40 20.43
Jewel (ck) 13 ,92 2.87 0 .33 17.12
J a s p e r  (ck ) 11,11 2.16 2.37 15.64
P or to  Rico (ck) 13 .27 3.91 0 .91 18.09
LO-323 15,91 2 .44 8 .56 26.91
L4-62 16 .48 2.96 8 .56 28.00
L4-112 10 ,37 5.36 15.73
L4-131 10 .52 3 .15 13.67
L5-5 1 1 ,45 2 .44 6 .70 20.59
L5-150 12.9.0 1 .95 1 .22 16.07
L5-36 15 .14 5.01 20.15
LSD 0,05 3 ,13 1 .34 3 .59
aMean o f  f o u r  r e p l i c a t i o n s  each  y e a r .
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T a b le  2 2 .  Mean number o f  r o o t s  per  h i l l  o f  s w e e t  p o t a t o  c u l t i ­
v a r s  as  an a v e r a g e  o f  1978  and 1979®.
C u l t i v a r
M arke tab le  r o o t s  (number o f  r o o t s  p e r  h i l l )
US #1 US #2 Jumbo Tota l
C en tenn ia l  (ck) 2 .84 1.86 4 .70
Jewel (ck) 2 ,26 1 .32 0 .04 3 .58
J a s p e r  (ck) 1 .4 4 0.83 0.12 2 .39
P or to  Rico (ck) 2 .20 1 .65 0 .04 3.89
LO-323 2 .22 1 .14 0 .28 3 .64
L4-62 2 ,31 1 .50 0.27 4 .0 8
L4-112 2 .03 2.97 5.00
L4-131 1 .65 1 .79 3 .44
L5-5 2 .81 1.31 0.31 4 .43
L5-150 1 .7 9 0 .92 0 .04 2.75
L5-36 2 ,59 2.06 4 .65
LSD 0.05 0 .57 0 .54 0.80
aMean o f  f o u r  r e p l i c a t i o n s  each  y e a r .
Table  23.  A n a ly s i s  o f  v a r i a n c e  f o r  l o c a t i o n  ( o r  y e a r ) ,  
c u l t i v a r s  and l o c a t i o n  X c u l t i v a r  i n t e r a c t i o n  
f o r  y i e l d  t e s t s  in  1978 and 1979.
Source o f  
v a r i a n c e
Degrees 
o f  f r e e ­
dom
Sums o f  
squa res
Mean
squa res F -va lue CV
Dependent v a r i a b l e :  Weight o f  US #1 r o o t s
Loca t ion 2 3739.5 1869.7 61.42**
Rep ( l o c a t i o n ) 9 196.5 21 .8
C u l t i v a r 10 2059.0 205 .9 6.76**
C u l t i v a r  X 
l o c a t i o n 20 1683.4 84.1 2.76**
E r ro r 90 2739.9 30.4 24.57
Dependent v a r i a b l e :  Weight o f  t o t a l  m a r k e ta b l e  r o o t s
Loca t ion 2 11348.6 5674.3 141.67**
Rep ( l o c a t i o n ) 9 391.3 43 .5
C u l t i v a r 10 4853.7 485.4 12.12**
C u l t i v a r  X 
l o c a t i o n 20 2931.4 146.6 3 .66**
E r r o r 90 3604.8 40.1 21.06
Dependent v a r i a b l e :  Number o f  US #1 r o o t s
Loca t ion 2 3376.6 1688.3 11.16**
Rep ( l o c a t i o n ) 9 614.8 68.3
C u l t i v a r 10 9741.8 974.2 6 .44**
C u l t i v a r  X 
l o c a t i o n 20 5821.5 291.1 1.92**
E r ro r 90 13619,7 151.3 28.03
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Table  23.  A na lys is  o f  v a r i a n c e  f o r  l o c a t i o n  ( o r  y e a r ) ,  
c u l t i v a r s  and l o c a t i o n  J  c u l t i v a r  i n t e r a c t i o n  
f o r  y i e l d  t e s t s  in  1978 and 1 9 7 9 . . . ( c o n t in u e d )
Source o f  
v a r i a n c e
Degrees 
o f  f r e e ­
dom
Sums o f  
squares
Mean
squa res F-va lue CV
Dependent v a r i a b l e :  Number o f  t o t a l m a rk e tab l e  r o o t s
Loca t ion 2 13253.0 6626.5 22.2**
Rep ( l o c a t i o n ) 9 1543.0 171.4
C u l t i v a r 10 32449.6 3214.9 1 0 . 8 6 ^
C u l t i v a r  X 
l o c a t i o n 20 14106.5 705.3 2 . 3 6 ^
E r ro r 90 26881.9 298.7 22 .7
Dependent v a r i a b l e :  Number o f  US #2 r o o t s
Loca t ion 2 3202.6 1601.3 1 1 . 2 9 ^
Rep ( l o c a t i o n ) 9 1329.4 147.7
C u l t i v a r 10 17442.2 1744.2 1 2 . 2 9 ^
C u l t i v a r  X 
l o c a t i o n 20 4424.9 221.2 1 .5 6 ns
E r ro r 90 12769.0 141.9 37 .7
Dependent v a r i a b l e :  Weight o f  US #2 r o o t s
Loca t ion 2 611.9 306 .0 5 4 . 6 ^
Rep ( l o c a t i o n ) 9 35.4 3 .9
C u l t i v a r 10 414.7 4 1 .5 7 . 4 0 ^
C u l t i v a r  X 
l o c a t i o n 20 185.3 9 .3 1 .6 5 ns
E r ro r 90 504.0 5 .6 4 3 .8
♦ S i g n i f i c a n t  a t  t h e  0 .05  l e v e l .  
♦ ♦ S i g n i f i c a n t  a t  t h e  0 .01  le v e l
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o f  t h e  sweet p o t a t o  which c o n t r i b u t e s  g r e a t l y  t o  t h e  v a r i a b i l i t y  
o f  e x p e r im en ta l  r e s u l t s  i s  t h e  d i f f e r e n c e s  in  e a r l i n e s s  to  
form o r  s e t  f l e s h y  r o o t s .  S ince  t h i s  type  o f  e a r l i n e s s  i s  o f t e n ­
t im es  n o t  c o r r e l a t e d  w i th  p h y s i o l o g i c a l  e a r l i n e s s  o r  m a t u r i t y ,  
i t  has been s u g g e s t e d ,  e s p e c i a l l y  f o r  t h e  t r o p i c s  t h a t  d a ta  
be tak en  and compar isons  made between c u l t i v a r s  f o r  e a r l y ,  
medium, and l a t e  h a r v e s t s  (95 ) .
Dry M a t t e r  Content  a t  H arves t  and A f t e r  S to rage
In Table  24 a r e  shown t h e  p e rc e n ta g e  d ry  m a t t e r  c o n t e n t  
(% o f  f r e s h  w e ig h t )  o f  f l e s h y  r o o t s  o f  t h e  20 sweet p o t a t o  
c u l t i v a r s  in  t h e  1978 c ro p .  ' P o r t o  Rico '  had t h e  h i g h e s t  
d ry  m a t t e r  c o n t e n t  o f  27.4% a t  h a r v e s t  and a f t e r  s t o r a g e  f o r  
22 weeks a t  60°F (15 .5°C) i t  was 27.77% and a t  70°F (21.1°C) 
i t  was 27,3%. None o f  t h e  advanced s e e d l i n g s  had a d ry  m a t t e r  
c o n t e n t  as  h igh as  t h a t  o f  'P o r t o  R i c o ' .  1L3-186 ' had th e  
h i g h e s t  d ry  m a t t e r  c o n t e n t  o f  25.99% a t  h a r v e s t  among t h e  a d ­
vanced s e e d l i n g s .  The dry  m a t t e r  c o n t e n t s  o f  ' L4-131 ' was 
25.61 which was comparable  to  t h a t  o f  'L 3 - 1 8 6 ' .  The low es t  
dry  m a t t e r  c o n t e n t  was reco rd ed  f o r  1L4-62 ' w i th  17.35% a t  
h a r v e s t ,  16.27% a t  t h e  end o f  22 weeks s t o r a g e  a t  60°F (15.5°C) 
and 14 .88  a f t e r  s t o r a g e  a t  70°F (21,.1°C).
In th e  1979 t e s t ,  ' P o r t o  Rico '  ag a in  had t h e  h i g h e s t  
d ry  m a t t e r  c o n t e n t  a t  h a r v e s t  w i th  28,5% and a f t e r  s t o r a g e  
a t  60°F ( 1 5 . 5°C) i t  was 28.6% and a t  70°F (21.1°C) i t  was 28.2%
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as shown in  Table  25.  At h a r v e s t ,  t h e  d ry  m a t t e r  c o n t e n t  
o f  'C e n t e n n i a l '  (27.7%) was n o t  s i g n i f i c a n t l y  d i f f e r e n t  from 
t h a t  o f  ' P o r t o  R i c o ' .  A f t e r  22 weeks s t o r a g e  a t  60°F (1 5 .5 °C ) ,  
t h e  d ry  m a t t e r  c o n t e n t  o f  'C e n t e n n i a l '  was s t i l l  comparable  
t o  t h a t  o f  ' P o r t o  R i c o ' ,  bu t  'C e n t e n n i a l '  r o o t s  s t o r e d  a t  
70°F (21 .1°C) had s i g n i f i c a n t l y  lower  dry  m a t t e r  c o n t e n t  than  
' P o r t o  Rico '  under  t h e  same s t o r a g e  c o n d i t i o n s .  ' L4-131 ' 
had 26.1%, ' L4-112'  had 24.9% and ' L5 -5 ' had 24.8% dry  m a t t e r  
c o n t e n t s  a t  h a r v e s t .  The low es t  d ry  m a t t e r  c o n t e n t  was found 
in  1979, as  in  1978, t o  be in  ' L4-62 ' w i th  17.9% a t  h a r v e s t ,
16.8% a t  t h e  end o f  s t o r a g e  a t  60°F ( 1 5 . 5°C) and 15.8% a t  
70°F ( 2 1 . 1°C) .
In F igu re  1 i s  shown th e  mean d ry  m a t t e r  c o n t e n t  as  an 
average  o f  a l l  c u l t i v a r s  in  th e  1978 c rop  f o r  sweet p o t a to e s  a t  
h a r v e s t  t ime  s t o r e d  a t  60°F (15.5°C) and a t  70°F ( 2 1 . 1°C ) . The 
dry  m a t t e r  c o n t e n t  a t  h a r v e s t  as  an av e rag e  o f  t h e  20 c u l t i v a r s  
was n u m e r i c a l l y  bu t  n o t  s i g n i f i c a n t l y  h ig h e r  than  a t  60°F (1 5 .5 °C ) .  
Roots o f  t h e  c u l t i v a r s  s t o r e d  a t  70°F (21.1°C) had s i g n i f i c a n t l y  
lower d ry  m a t t e r  c o n t e n t  than  r o o t s  a t  h a r v e s t  and a t  60°F (15.5°C) 
as  shown in  F igu re  1.
In th e  1979 c r o p ,  t h e  dry  m a t t e r  c o n t e n t  as  an av erage  
o f  11 c u l t i v a r s  a t  h a r v e s t  was p r a c t i c a l l y  t h e  same as  a t  
t h e  end o f  22 week s t o r a g e  a t  60°F (15.5°C) as  shown in  
F igu re  2.  As in  1978, t h e  dry  m a t t e r  c o n t e n t  o f  r o o t s  s t o r e d  
a t  70°F (21 .1°C)  were s i g n i f i c a n t l y  lower than  th o s e  a t  h a r v e s t  
and a t  60°F (15 .5°C ) .
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Table  24.  P e rc e n tag e  d ry  m a t t e r  c o n t e n t  o f  f l e s h y  r o o t s  o f
swee t  p o t a t o  c u l t i v a r s  a t  h a r v e s t  and a f t e r  22 weeks 
in  s t o r a g e  a t  60°F (15.5°C) and 70°F (21.1°C) 
in  t h e  1978 crop .
At A f t e r  22 weeks in  s t o r a g e
C u l t i v a r h a r v e s t 6 0 UF ( 1 5 . 5 UC) 70UF ( 2 1 . 1 UC)
C en tenn ia l  (ck) 26.79 24.55 25.84
Jewel (ck) 23.00 23.13 21.89
J a s p e r  (ck) 22.10 19.09 19.22
P o r to  Rico (ck) 27 ,38 27.77 27.31
LO-323 20,03 19.92 19.34
L4-62 17,35 16.27 14.88
L4-112 24,10 24.39 22.38
L4-131 25,61 24.24 22.43
L5-5 23.69 23.76 21.02
L5-150 23.32 22.50 22.38
L5-36 22,09 20.84 19.92
L5-40 22.59 21.87 20.51
L5-42 23.39 25.46 23.70
L3-151 24.47 24.59 24.32
L3-186 25,99 24.86 26.01
L0-360 20.46 21.55 18.99
L5-6 23,83 25.72 23.76
L5-19 23.24 23.67 22.78
L4-312 22.04 23.13
LSD 0 ,05 0.91 1 .5 4 1.54
a Mean o f  two r e p l i c a t i o n s  w i th  two samples tak en  from t h r e e  r o o t s  
in  each  r e p l i c a t i o n .
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Table  25. P e rc e n tag e  d ry  m a t t e r  c o n t e n t  o f  f l e s h y  r o o t s  o f  sweet
p o t a t o  c u l t i v a r s  a t  h a r v e s t  and a f t e r  22 weeks in  s t o r a g e  
a t  60°F ( 1 5 . 5°C) and 70°F (21.1°C)  in  t h e  1979 crop .
Advanced 
s e e d l i n g  o r  
check c u l t i v a r
At
h a r v e s t
A f t e r  22 weeks in  s t o r a g e  
( p e r c e n t  o f  f r e s h  w e igh t )  
60°F (15.5°C)  70°F (21. l 0^
C en tenn ia l  (ck) 28 .6 30 .3 25 .7
Jewel ( c k ) 26 ,4 26 .9 26 .4
J a s p e r  (ck) 23 ,4 23 .4 21 .7
P or to  Rico (ck) 29 .6 29 .5 29.1
LO-323 20 ,8 23 .3 18.3
L4-62 1 8 ,5 17 .4 16.8
L4-112 25,7 26 .9 25.5
L4-131 26 ,6 26 .4 25 .8
L5-5 25 ,9 27.1 24 .5
L5^150 25 .0 26,3 24 .4
L5-36 22 ,6 24 ,3 21 ,3
LSD Q.05 0.77 1 , 4 6 1 ,46
aMean o f  two r e p l i c a t i o n s  w i th  two samples t aken  from t h r e e  r o o t s  
in  each r e p l i c a t i o n . .
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Table  26.  P e rcen tag e  d ry  m a t t e r  c o n t e n t  o f  f l e s h y  r o o t s  o f  
sweet p o t a t o  c u l t i v a r s  a t  h a r v e s t  and a f t e r  22 
weeks in  s t o r a g e  a t  60°F (15.5°C) and 70°F ( 2 1 . 1°C) 
a s  an av e rag e  o f  t h e  1978 and 1979 c r o p s .
C u l t i v a r h a r v e s t
A f t e r  22 weeks in s to r a q e
60°F (15.5°C) 70°F ( 2 1 . 1°C)
C en tenn ia l  (ck) 27 .7 2 7 .4 25.7
Jewel (ck) 24 .7 2 5 .0 24.1
J a s p e r  (ck) 22 .7 21.2 20 .4
P or to  Rico (ck) 2 8 .5 28 .6 28.2
LO-323 20 .4 21 .6 18.8
L4-62 1 7 .9 16.8 15.8
L4-112 24.9. 25 .6 23 .9
L4-131 26 .1 25 .3 24.1
L5-5 24 .8 25 .4 2 2 .7
L5-150 24.1 2 4 .4 23 .4
L5-36 22 .3 22 .5 20 .6
LSD 0 .05 0 .83 1 .49 1.52
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At 60 F 70 F
h a r v e s t  (15 .5  C) (21 .1  C)
P e rc e n tag e  dry  m a t t e r  c o n t e n t  o f  sweet po­
t a t o  f l e s h y  r o o t s  a t  h a r v e s t  and a f t e r  22 
weeks in  s t o r a g e  a t  60°F (15.5°C) and 70°F 
(21 .1°C) as  an av erage  o f  20 c u l t i v a r s  in  
t h e  1978 c ro p .
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2. P e rc e n tag e  d ry  m a t t e r  c o n t e n t  o f  sweet po­
t a t o  f l e s h y  r o o t s  a t  h a r v e s t  and a f t e r  22 
weeks in  s t o r a g e  a t  60°F (15.5°C) and 70°F 
(21.1°C) as an av erage  o f  11 c u l t i v a r s  in  
th e  1979 c rop .
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The d ry  m a t t e r  c o n t e n t  as  an av erage  o f  11 c u l t i v a r s  
and as  a mean o f  t h e  1978 and 1979 c rops  a r e  shown in  
F igu re  3. P r a c t i c a l l y  t h e  same t r e n d  was observed  as  in  
both y e a r s .
Weight Loss in  S to rag e
The w e igh t  l o s s e s  o f  US #1 r o o t s  a f t e r  c u r in g  and a t  
four-week i n t e r v a l s  in  s t o r a g e  a t  60°F (15.5°C)  in  t h e  1978 
crop  a r e  p r e s e n t e d  in  Tab le  27.  No s i g n i f i c a n t  d i f f e r e n c e s  
among c u l t i v a r s  were observed  in  w e igh t  l o s s  a f t e r  c u r in g .
The l o s s e s  in  w e igh t  a f t e r  c u r in g  ranged  from 3.09% by *L5-1501 
to  a h igh o f  6.74% by 1L4-3121 r o o t s  w i th  an av e rag e  o f
4.60% f o r  t h e  20 c u l t i v a r s .  At t h e  end o f  22 weeks s t o r a g e
o
a t  60 F, t h e  c u l t i v a r s  w i th  t h e  l e a s t  w e igh t  l o s s e s  were 'L 5 - 1 5 0 ' ,  
1L5-51 ' ,  1L4-1311 and *L5-51 w i th  l o s s e s  o f  10.25%, 12.79%,
12,89% and 13.12%, r e s p e c t i v e l y .  The h i g h e s t  w e igh t  l o s s e s  
were found to  be by 1L 5 -6 ' ,  'L5 -42 ,  'L4-312 and 1L4-62 ' 
with, w e igh t  l o s s e s  o f  27.04%, 24.05%, 23.36% and 20.34%, 
r e s p e c t i v e l y .  Although t h e  c u l t i v a r s  d i f f e r e d  in  t h e  magni­
tu d e  o f  i n c r e a s e  in  w e igh t  l o s s ,  a l l  c u l t i v a r s  co n t in u e d  to  
l o s e  w e igh t  in  s t o r a g e  a t  60°F ( 1 5 . 5 ° C) a s  shown in  Table  27.
In Table  28 a r e  shown t h e  p e rc e n ta g e  w e igh t  l o s s  o f  
f l e s h y  r o o t s  o f  sweet p o t a t o  c u l t i v a r s  a f t e r  c u r in g  and a t  
four-week  i n t e r v a l s  in  s t o r a g e  a t  70°F (2.1.1°C) in  t h e  1978 
c ro p .  No s i g n i f i c a n t  d i f f e r e n c e s  were observed  between c u l t i v a r s
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3. P e rc e n tag e  d ry  m a t t e r  c o n t e n t  o f  sweet po­
t a t o  f l e s h y  r o o t s  a t  h a r v e s t  and a f t e r  22 
weeks in  s t o r a g e  a t  60°F (15.5°C) and 70°F 
( 2 1 . 1°C) a s  an av e rag e  o f  11 c u l t i v a r s  in  
t h e  1978 and 1979 c ro p s .
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in  w e igh t  l o s s  a f t e r  c u r i n g .  A f t e r  20 weeks in  s t o r a g e ,
' L4-312’ had t h e  h i g h e s t  weigh t  l o s s  o f  45.18%, fo l lowed  by 
' 1 5 - 6 '  w i th  29.16% and by ’L5-42‘ w i th  25.87%. 'L5-36*
had t h e  lo w e s t  w e igh t  l o s s  o f  14.39%. C u l t i v a r s  w i th  t h e  l e a s t  
w e igh t  l o s s e s  in 60 F (1 5 .5  C) s t o r a g e ,  such as  1L5-1501 and 
' 1 5 - 5 1 '  (Table  27) were n o t  n e c e s s a r i l y  th e  c u l t i v a r s  w i th  
th e  l e a s t  w e igh t  l o s s  a t  70°F (21.1°C) s t o r a g e  (Table  28 ) .
The mean w e igh t  l o s s e s  a t  four-week i n t e r v a l s  as  an average  
o f  a l l  c u l t i v a r s  in  t h e  1978 t e s t  a r e  shown in  F igure  4.
In g e n e r a l ,  t h e  r a t e  o f  i n c r e a s e  in  p e rc e n ta g e  w e igh t  l o s s  
i s  g r e a t e s t  a f t e r  c u r in g  up t o  f o u r  weeks in  s t o r a g e .  P rev ious  
s t u d i e s  (65) show a s igmoid  cu rve  when w e igh t  l o s s  i s  p l o t t e d  
a g a i n s t  t ime s i n c e  t h e r e  i s  an i n i t i a l  f a s t  r a t e  o f  weigh t  
l o s s  a t  t h e  s t a r t  o f  s t o r a g e  fo l low ed  by a s lower  r a t e ,  then
aga in  a f a s t  r a t e  and f i n a l l y  a n o t h e r  slow r a t e .  R es u l t s  o f
th e  p r e s e n t  t e s t  a g re e  w i th  t h e  above o b s e r v a t i o n  o f  Kushman 
and Deonier  (65) w i th  t h e  e x c e p t io n  o f  t h e  l a s t  s t a g e  o f  th e  
s igmoid curve  when a slow r a t e  i s  supposed t o  t a k e  p l a c e .
In g e n e r a l ,  t h e r e  was g r e a t e r  w e igh t  l o s s  f o r  t h e  c u l t i v a r s  
a t  70°F (21.1°C) s t o r a g e  than  a t  60°F (15.5°C) s t o r a g e .
In t h e  1979 t e s t ,  no s i g n i f i c a n t  d i f f e r e n c e s  in
p e r c e n ta g e  w e igh t  l o s s e s  were observed  among t h e  c u l t i v a r s  
a f t e r  c u r in g  and a f t e r  22 weeks a t  60°F (15.5°C) s t o r a g e  as  
shown in  Table  29.  In t h e  70°F (2.1.1°C) s t o r a g e ,  'LO-323'
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Table  27.  P e rc e n tag e  w e igh t  l o s s  o f  f l e s h y  r o o t s  o f  sweet 
p o t a t o  c u l t i v a r s  a f t e r  c u r in g  and a t  four-week 
i n t e r v a l s  in  s t o r a g e  a t  60°F (15.5°C) in  th e  
1978 c r o p 9 .
C u l t i v a r
A f t e r
c u r in g
Weeks in  s t o r a g e
4 8 12 16 20
Centennia l 4 .81 8 .07 8 .45 11.19 12.56 15.08
Jewel 4 .4 9 7 .76 7.84 10.58 12.64 14.51
J a s p e r 5.95 10.19 11.69 15.42 17.78 20.71
P or to  Rico 6 .00 9.47 10.88 12.21 15.13 17.89
LO-323 4 .47 8 .57 9.94 13.69 16.36 19.24
L4-62 5.65 9.57 11.07 14.24 17.01 20.34
L4-112 4 .66 8 .19 8.92 12.14 13.58 15.76
L4-131 4 .57 4 .57 7 .56 7 .69 11.05 12.89
L5-5 3 .63 6 .70 7.03 9 .06 11.21 13.12
L5-150 3 .09 5.06 5.06 7.35 8 .56 10.35
L5-36 3 .87 6.71 7.48 10.59 14.42 14.78
L5-40 5 .66 8 .83 10.20 12.78 14.44 16.74
L5-42 5 .10 9.31 12.78 16.37 17.88 24.05
L3-151 5 .59 8 .28 9.15 12.27 14.23 16.56
L3-186 4 .9 4 7 .96 8 .79 11.07 11.81 14.59
L0-360 4 .01 6 .64 7.31 9 .64 11.05 13.16
L5-6 6 .19 12.17 14.85 19.19 24.82 27.04
L5-19 4 .9 4 9.02 9.94 13.34 15.67 19.20
L4-312 6 .74 11.76 12.96 17.57 18.66 23.36
L5-51 4 .81 8 .3 9 8 .69 10.24 11.21 12.79
LSD 0 .05 ns 2 .12 2 .25
aMean o f  f o u r  r e p l i c a t i o n s .
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Table  28.  P e rcen tag e  w e igh t  l o s s  o f  f l e s h y  r o o t s  o f  sweet p o t a t o  
c u l t i v a r s  a f t e r  c u r in q  and a t  four-week i n t e r v a l s  in  
s t o r a g e  a t  70°F (21.1°C) in  t h e  1978 c ropa .
C u l t i v a r
A f t e r
c u r in g
Weeks in  s t o r a g e
4 8 12 18 20
Centenn ia l 3 .95 8 .75 9.54 12.05 15.09 18.04
Jewel 3 .85 7 .73 7.65 10.03 12.91 17.31
J a s p e r 4 .36 8 .5 0 9.51 11.89 14.63 17.06
Por to  Rico 4 .46 8 .4 0 9.15 12.21 14.67 17.05
LO-323 5.66 11.66 13.15 15.15 19.03 22.55
L4-62 5 .49 10.64 12.39 16.27 21.76 26.08
L4-112 3 .83 8 .47 9.74 12.90 15.97 18.52
L4-131 3.91 8 .66 9.80 12.83 15.37 17.56
L5-5 4 .08 7 .90 8 .94 11.09 13.86 15.59
L5-150 3 .80 7 .39 8 .35 11.01 14.82 16.99
L5-36 3.47 6.72 7.42 9 .90 12.61 14.39
L5-40 3 .42 7 .21 9 .30 10.49 12.72 14.88
L5-42 4 .73 11.29 15.74 18.29 20.90 25.87
L4-151 5 .15 9.36 11.13 14.59 17.65 20.39
L3-186 2 .86 8 .0 9 10.47 13.93 15.22 17.71
L0-360 4 .2 9 8 .91 10.62 12.32 14.03 16.16
L5-6 5.91 11.31 16.12 20.67 24.89 29.16
L5-19 3 .99 8 .2 0 9.12 11.91 15.84 20.24
L4-312 8 .96 17.49 16.59 30.68 37.48 45 .18
L5-51 4 .18 9.64 10.92 14.19 16.72 19.22
LSD 0 .05 ns 2 .12 2 .25
aMean o f  f o u r  r e p l i c a t i o n s .
Tab le  2 9 .  P e r c e n t a g e  w e i g h t  l o s s  o f  f l e s h y  r o o t s  o f  s w e e t  p o t a t o  c u l t i v a r s  a f t e r  c u r i n g  and a t  two-week
i n t e r v a l s  i n  s t o r a g e  a t  60°F ( 1 5 . 5 ° C )  i n  t h e  1979 crop  .
C u l t i v a r
A f t e r
c u r in g
Weeks in  s t o r a g e
2 4 6 8 10 12 14 16 18 20
Centennia l 4 .76 6.12 6 .80 7 .48 8 .16 8 .16 8 .50 8 ,84 11,22 11.56 12.24
Jewel 5.56 6 ,90 7.23 7.86 8 .53 8 .68 9.01 9.34 11.31 11.50 11.50
J a s p e r 2 .64 4 .14 4.61 5.07 5.95 6,12 6 .73 7 .04 9.01 0 .29 12.62
P or to  Rico 5.33 6 .94 7 .48 8.01 8 .70 9 .09 9.75 10.14 11.76 11.90 12.27
LO-323 5 .49 7 .23 7 .52 8 .09 8 .96 9.11 9 .54 10.12 11.85 11.85 12,00
L4-62 4 .37 6.42 7.01 7 .60 8 .04 9 .06 9,64 10.09 11.39 11,39 11.39
L4-112 4 .58 6 .45 6 .83 5.56 8.32 8 ,32 8 ,50 9 .09 11.38 11.38 11.38
L4-131 6 .36 8 ,34 8 .83 9.33 10.32 10.32 10,73 11.14 13.70 13.70 14.11
L5-5 4 .73 6.41 6.92 7,43 7,94 8 .28 8 ,78 9.46 11.48 11,82 12.83
L5-150 3.46 4 .89 5.33 5.77 6.63 6 .78 7 .20 7.78 9.51 9.65 10.34
L5-36 5.37 7,07 7.23 7 ,88 8 .37 8.37 9.04 9.22 10.90 10.90 10.90
LSD 0 .05 ns ns ns
aMean o f  two r e p l i c a t i o n s  w i t h  25 r o o t s  each  c u l t i v a r  i n  each  r e p l i c a t i o n
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F igure  4. P e rcen tag e  w e igh t  l o s s  o f  sweet p o t a t o  f l e s h y  r o o t s  
a t  four-week i n t e r v a l s  in  s t o r a g e  a t  60°F ( 1 5 . 5°C) 
and 70 F (21 .1°C) as  an av e rag e  o f  20 c u l t i v a r s  in  
t h e  1978 c ro p .
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had a low w e ig h t  l o s s  o f  11.84% a f t e r  22 weeks s t o r a g e  
and t h i s  was comparable  w i th  'Jewel* which had t h e  low es t  
w e ig h t  l o s s  o f  10.91% among a l l  c u l t i v a r s  as  shown in  Table  30.
1L4-62 ' and *L4-131 ' had t h e  h i g h e s t  w e igh t  l o s s e s  o f  16.73% 
and 15.24%, r e s p e c t i v e l y ,  a f t e r  22 weeks s t o r a g e  a t  70°F ( 2 1 . 1°C) 
as  shown in  Tab le  30.
In F ig u re  5 and Table  32 a r e  shown th e  p e rc e n ta g e  w e igh t  
l o s s e s  a t  60°F (15 .5°C)  and 70°F ( 2 1 . 1°C) s t o r a g e  as  an 
av e rag e  o f  11 c u l t i v a r s  f o r  t h e  1979 t e s t .  The graph f o r  
t h e  w e igh t  l o s s e s  in  s t o r a g e  a t  60°F ( 1 5 . 5°C) and 70°F (21.1°C) 
both  approached a s igmoid c u rv e .  There was a f a s t  i n c r e a s e  
in  w e igh t  l o s s  a t  t h e  beg inn ing  o f  s t o r a g e  fo l lowed  by a 
s lo w er  r a t e  from two weeks t o  f o u r  weeks and then  a n o th e r  
f a s t  r a t e  from 14 weeks to  16 weeks and a g a in  a s low er  r a t e  
from 16 weeks to  20 weeks.
Weight l o s s  in  s t o r a g e  f o r  sweet p o t a t o  f l e s h y  r o o t s  
i s  one o f  t h e  changes b ro u g h t  ab o u t  by t h e  p o s t - h a r v e s t  p h y s io ­
l o g i c a l  p r o c e s s e s  in  t h e  r o o t s  (94 ) .  F le shy  r o o t s  o f  sweet 
p o t a t o e s  c o n t a i n  l i v i n g  t i s s u e s  and undergo th e  p r o c e s s e s  o f  
r e s p i r a t i o n  and t r a n s p i r a t i o n  l e a d i n g  t o  l o s s e s  in  w e igh t  (22 ,  9 4 ) .  
O rg a n o le p t i c  Q u a l i t y  T e s t s
The o r g a n o l e p t i c  r a t i n g s  f o r  baked r o o t s  o f  each c u l t i v a r  
in  t h e  1978 c rop  a f t e r  s t o r a g e  a t  60°F (15.5°C) and a t  70°F 
(21.1°C) a r e  shown in  Tab les  33 and 34. * P o r to  Rico* c o n s i s t e n t l y
T ab le  30 .  P e r c e n t a g e  w e i g h t  l o s s  o f  f l e s h y  r o o t s  o f  s w e e t  p o t a t o  c u l t i v a r s  a f t e r  c u r i n g  and a t
two-week i n t e r v a l s  in  s t o r a g e  a t  70°F ( 2 1 . 1 ° C )  i n  t h e  1979 c r op  .
C u l t i v a r
A f t e r
c u r in g
Weeks in  s t o r a g e
2 4 6 8 10 12 14 16 18 20
Centennia l 4 .97 6 .60 7 ,93 8 .43 8 .94 9.09 9 .09 9 .60 12.40 12.55 12.86
Jewel 5 .26 6 ,60 7 .94 8 .14 8 .90 8 .90 8 .90 9.04 10.91 10.91 10.91
J a s p e r 4 .62 6 .69 7 .45 7.97 9.25 9.37 9.63 10.14 12.59 13.63 14.15
Por to  Rico 5 .34 7 .25 8.87 9.16 10.72 10.72 11.01 11.63 13.45 13.79 13.79
L0-323 3 .73 5.87 6 .66 7 .06 7 .99 8 .0 0 8 .13 8 .53 10.27 11.84 11.84
L4-62 5 .30 7.78 8 .76 9 .39 11.58 12.07 12.07 12.39 14.58 15.04 16.73
L4-112 4 .91 6.32 8 .04 8 .20 9.06 9.25 9.44 9.95 12.90 13.60 14.30
L4-131 5.47 7.41 8 .99 9 .58 10.93 11.14 11.14 11.53 14.46 14.86 15.24
L5-5 4.77 6.37 7 .64 8 .28 9.55 9.71 9 .88 10.20 12.43 12.43 12.43
L5-150 3.74 5 .44 6 .59 7 .18 8 .49 8.91 8.91 9.63 12.37 13.54 14,08
L5-36 5,84 7 ,91 9.58 9 ,58 10 .41 10.61 10.61 11.03 13.75 14.59 14.59
LSD 0 ,05 ns 1.01 0.985
aMean o f  two r e p l i c a t i o n s  w i th  25 r o o t s  each c u l t i v a r  in  a r e p l i c a t i o n .
T ab le  31 .  P e r c e n t a g e  w e i q h t  l o s s  a f t e r  c u r i n g  and a t  f o u r - w e e k  i n t e r v a l s  i n  s t o r a g e  a t  60°F ( 1 5 . 5 ° C )
and 70°F ( 2 1 . 1 ° C )  a s  an a v e r a g e  o f  1978 and 1979 c r o p s . .
C ul t i  va r
A f t e r
c u r in g
S to red  a t  60°F ( 1 5 . 5°C) S to red  a t  70°F (21.1°C)
4 8 12 16 20 4 8 12 16 20a
Centenn ia l 4 .78 7 .43 8 .30 9.84 11.89 13.66 8 .34 9.24 10.57 13.74 15.45
Jewel 5.02 7 .49 8 .18 9.79 11.97 13.00 7.83 8.27 9.46 11.91 14.11
J a s p e r 4 .2 9 7 .40 8.82 11.07 13.39 16.16 7 .97 9.38 10.76 13.61 15.60
Por to  Rico 5.66 8 .47 9.79 10.98 13.44 15.08 8 .63 9.93 11.61 14.06 15.42
LO-323 4 .98 8 .04 9.45 11.61 14.10 15.62 9.16 9.82 11.64 14.65 17.19
L4-62 5.01 8 .2 9 9.55 11.94 14.20 15.86 9.70 11.98 14.17 18.17 21.40
L4-112 4 .62 7.51 8.62 10.32 12.48 13.57 8 .25 9.40 11.17 14.43 16.41
L4-131 5.46 6 .70 8 .94 9.21 12.37 13.50 8 .82 10.36 11.98 14.91 16.40
L5-5 4 .18 6.81 7 .48 8.92 11.34 12.97 7.77 9.24 10.48 13.14 14.01
L5-150 3.27 5 .19 5.84 7.27 9.03 10.34 6 .99 8.42 9.96 13.59 15.53
L5-36 4 .62 6.97 7.92 9.81 12.66 12.84 8 .15 8.91 10.25 13.18 14.49
LSD 0.05 ns 0.87 0.92 0 .99 1.06
aWeeks in  s t o r a g e .
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F igu re  5. P e rc e n tag e  w e igh t  l o s s  o f  sweet  p o t a t o  f l e s h y  r o o t s  
a t  four-week i n t e r v a l s  in  s t o r a g e  a t  60°F ( 1 5 . 5°C) 
and 70°F ( 2 1 . 1°C) as  an av e rag e  o f  11 c u l t i v a r s  in  
t h e  1979 c ro p .
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r a t e d  very  low in  c o l o r  w i th  a r a t i n g  o f  2 .62  a f t e r  s t o r a g e
a t  60°F (15.5°C) and a r a t i n g  o f  3 .25  a f t e r  s t o r a g e  a t  70°F (21.1°C)
y e t  'P o r t o  Rico '  s t i l l  r e c e i v e d  a r e l a t i v e l y  high baking index o f
6 .06  f o r  t h o s e  f l e s h y  r o o t s  s t o r e d  a t  60°F (15.5°C) and 6.37
f o r  t h o s e  a t  70°F ( 2 1 . 1 ° C ) . This  v a r i e t y  r a t e d  high on th e
q u a l i t y  f a c t o r s  o f  f l a v o r  and t e x t u r e .  ' LO-323*, ' L4-112'
and 1L4-131 ' had c o m p a r a t iv e ly  good baking i n d i c e s  a t  60°F (15.5°C)
and a t  70°F (2 1 .1 °C ) .  G e n e r a l l y  a l l  o f  t h e  c u l t i v a r s  were
c o n s id e r e d  a c c e p t a b l e  in  q u a l i t y  f a c t o r s .  P rev ious  workers
(12 ,  13,  28 ,  45 ,  46) have r e p o r t e d  a s i g n i f i c a n t l y  p o s i t i v e
c o r r e l a t i o n  between good orange  f l e s h  c o l o r  and baking index .
In t h e  1979 crop  t e s t s ,  d i f f e r e n c e s  among c u l t i v a r s  in  
t h e  baking i n d i c e s  were small in  t h e  60°F ( 1 5 .5°C) s t o r a g e  as  
shown in Table  35. ' L 4 - 1 3 r  had th e  h i g h e s t  baking index
o f  7 .17  as  compared t o  6 ,0 0  f o r  ' J e w e l '  which had t h e  h i g h e s t  
baking index  among th e  checks  (Table  35) .  ' P o r t o  Rico'  
had t h e  lo w e s t  r a t i n g  in  c o l o r  o f  3 .2  bu t  r e c e iv e d  a r e l a t i v e l y  
h igh  baking index  due t o  i t s  high r a t i n g  in  t h e  t h r e e  o t h e r  
f a c t o r s .
The same t r e n d  was observed  w i th  c u l t i v a r s  in  t h e  1979 
c rop  s t o r e d  a t  70°F (21.1°C)  as shown in  Table  36. ' L4-131'
s t i l l  had t h e  h i g h e s t  baking index a t  70°F (2 1 .1 °C ) .  ' P o r t o  Rico '  
was ag a in  r a t e d  low in  c o l o r .  All t h e  c u l t i v a r s  had a c c e p t a b l e  
baking i n d i c e s  as  shown in  Table  36.
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Table  32.  Weight l o s s e s  a t  60°F ( 1 5 . 5°C) and 70°F ( 2 1 . 1°C)
as  an av e rag e  o f  20 c u l t i v a r s  in  1978, 11 c u l t i v a r s  
in  1979 and c u l t i v a r s  a s  t h e  mean o f  1978 and 1979a .
Tempera ture A f t e r Weeks in  s t o r a g e
in  s t o r a g e c u r in g 4 8 12 16 20
1978 c rop :
6 0°F ( 1 5 . 5°C) 4 .60 8 .15 9.50 12.44 14.90 17.09
70°F ( 2 1 . 1°C) 3.85 9 .39 10.71 14.82 17.31 20.50
1979 c rop :  
60°F (15.5°C) 4 .70 6 .89 8.16 8 .85 11.22 11.96
70°F ( 2 1 . 1°C) 4 .90 8 .04 9.62 9 .89 12.74 13.72
Mean o f  1978 and 1979 c r o p s :
60°F (15.5°C) 4 .71 7 .30 8 .53 10.07 11.37 13.92
70°F ( 2 1 . 1°C) 4 .5 8 8 .33 9 .54 11.09 14.13 16.00
aMean o f  e l ev e n  c u l t i v a r s .
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T a b le  3 3 .  O r g a n o l e p t i c  r a t i n g s  o f  f l e s h y  r o o t s  o f  s w e e t  p o t a t o
c u l t i v a r s  baked a f t e r  22 weeks i n  s t o r a g e  a t  6 0 ° F
( 1 5 . 5 ° C )  i n  t h e  1978  c r o p .
Advanced s e e d ­
l i n g  o r  c u l t i v a r Color Flavo r T ex tu re F ib e r
Baking
index
C en tenn ia l  (ck) 6 .12 6 .25 6 .50 6.75 6 .40
Jewel (ck) 7 .12 7 .00 7 .25 7.25 7 .15
J a s p e r  (ck) 6 .0 0 5.87 6 .00 6.75 6 .15
Por to  Rico (ck) 2 .62 6.62 7 .62 7.37 6.06
L0-323 6.75 7.37 7 .37 7.12 7 .19
L4-62 5 .87 5 .00 6 .0 0 7.12 5.94
L4-112 6.62 6.12 6 .50 7.25 6 .66
L4-131 7 .37 7.12 6 .75 6 .75 6.99
L5-5 5 .75 5.75 5 .50 6 .25 5.81
L5-150 5 .23 5.37 6 .87 7.25 6 .25
L5-36 6.62 5.37 5.62 6 .50 6 .09
L5-40 6 .37 5.25 5 .00 6.37 5.84
L5-42 5 .75 5 .00 6 .5 0 6.25 5.81
L3-15.1 7 .50 6 .25 6 .37 5.87 6.47
L3-186 6 .75 6.87 7 .12 7.37 7.09
L0-360 5.75 4 .37 5 .37 6.00 5.44
L5-6 6 .37 5 .75 5 .75 6.62 6.31
L5-19 6 .75 6.12 6 .75 7 .50 6 .78
L4-312 4 .37 6.12 6 .37 6.62 6 .34
L5-51 6 .25 4 .75 5 .12 5.62 5 .44
LSD 0 .05 0 .54 0 .49 0 .63 0.42 0 .60
Rat ing  was from 0 t o  10 w i th  10 r e p r e s e n t i n g  maximum f a v o r a b l e  
e x p r e s s i o n  o f  t h e  c h a r a c t e r .  Mean o f  two r e p l i c a t i o n s  with  
e i g h t  r a t e r s  p e r  r e p l i c a t i o n .
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T a b le  34 .  O r g a n o l e p t i c  r a t i n g s 9 o f  f l e s h y  r o o t s  o f  s w e e t
p o t a t o  c u l t i v a r s  baked a f t e r  22 week s t o r a g e  a t
70°F ( 2 1 . 1 ° C )  i n  t h e  1978 c r o p .
Advanced s e e d ­
l i n g  o r  c u l t i v a r Color F lavo r Tex tu re F ib e r
Baking
index
Cen tenn ia l  (ck) 7 .0 0 6 .87 7 .25 7.50 7 .15
Jewel (ck) 5 .25 6 .00 6 .50 6.87 6.15
J a s p e r  (ck) 5 .25 4 .5 0 5.12 6.12 5.25
P or to  Rico (ck) 3 .25 7 .25 7.62 7.37 6.37
L0-323 6 .87 6.62 7.25 7.12 6.96
L4-62 5.87 3.12 4 .5 0 6 .00 4 .87
L4-112 6.37 6 .00 6 .75 7.12 6.56
L4-131 6.75 5 .75 6 .50 7 .00 6 .50
L5-5 4 ,0 0 5 .25 5.12 6.37 5.18
L5-150 4 .12 6 .12 6.75 7 .00 5 .60
L5-36 6 ,62 5.12 5.25 5.62 5.65
L5-4Q 6 .50 5.25 5.25 5.37 5 .59
L5r42 5.87 6 .25 6.75 5.87 6.18
L3-.15.1 6 .50 5.75 6.37 6.62 6.31
L3-186 4 .62 6.62 6 .50 6 .25 5.60
L0-360 4 .2 5 3.62 5.25 5.87 4 .75
L5-6 5 .75 5.37 5 .25 5.25 5.40
L5-19 5 .75 4.75 5.25 6 .37 6 .88
L5-51 5.37 4 .75 4 .0 0 4 .50 4 .65
LSD 0 .05 0 .68 0.53 0.71 ns 0 .70
Rat ing  was from 0 t o  10 w i th  10 r e p r e s e n t i n g  maximum f a v o r a b l e  
e x p r e s s io n  o f  t h e  c h a r a c t e r .  Mean o f  two r e p l i c a t i o n s  w i th  
e i g h t  r a t e r s  p e r  r e p l i c a t i o n .
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T a b le  35 .  O r g a n o l e p t i c  r a t i n g s 3 o f  f l e s h y  r o o t s  o f  s w e e t  p o t a t o
c u l t i v a r s  baked a f t e r  22 weeks i n  s t o r a q e  a t
, 60°F ( 1 5 . 5°C) i n  t h e  1979 c r o p .
C u l t i v a r Color FI avor Tex tu re F ib e r
Baking
index
Centennia l 3 .2 5 .3 5 .4 6 .4 5.07
Jewel 6 .3 5 .3 5 .8 6 .6 6 .00
J a s p e r 6 .0 4 .6 5 .5 6 .2 5.57
P or to  Rico 3 .2 6 .8 6 .9 6 .9 5.95
L0-323 7.1 4 .7 5 .4 6 .3 5.87
L4-62 6 .8 4 .4 3 .9 5 .9 5.25
L4-112 7 .6 4 .8 4 .6 6 .0 5.75
L4-131 7 .8 6 .9 7 .0 7 .0 7.17
L5-5 5 .9 5.7 5 .6 6 .5 5.92
L5-150 5 .3 5 .5 5 .7 6 .6 5.77
L5-36 6 .8 4 .3 4 .4 5 .7 5 .30
LSD 0 .05 .68 .44 .69 .31 .63
Rat ing  was from 0 t o  10 w i th  10 r e p r e s e n t i n g  t h e  maximum 
f a v o r a b l e  e x p r e s s io n  o f  t h e  f a c t o r .  Mean fo  two r e p l i c a t i o n s  
w i th  n ine  panel t e s t e r s .
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T ab le  3 6 .  O r g a n o l e p t i c  r a t i n g s  o f  f l e s h y  r o o t s  o f  s w e e t  p o t a t o
c u l t i v a r s  baked a f t e r  22 weeks in  s t o r a g e  a t  70  F
( 2 1 . 1 ° C )  i n  t h e  1979 c r o p .
C u l t i v a r
\
Color F lavo r Tex tu re F ib e r
Baking
index
C entennia l 6 .6 5 .3 6 .1 6 .8 6 .2 0
Jewel 6 .0 5 .6 6 .3 6 .4 6 .07
J a s p e r 5 .6 5 .1 6.1 6 .5 5.82
P or to  Rico 3 .2 5 .7 6 .3 6 .1 5 .32
L0-323 6 .9 5 .1 5 .5 5 .9 5 .85
L4-62 5 .5 3 .4 4 .4 6 .1 4 .85
L4-112 5 .8 5 .2 5.1 6 .2 5.57
L4-131 6 .8 6 .8 6 .8 6 .7 6.77
L5-5 4 .6 4 .7 4 .7 5 .9 4 .97
L5-150 5 .6 6 .3 7 .0 7 .1 6 .50
L5-36 6.7 4 . 9 4 .5 5 .9 5 .50
LSD 0.05 .86 .47 .60 ns .63
Rat ing  was from 0 t o  10 w i th  10 r e p r e s e n t i n g  t h e  maximum f a v o r a b l e  
e x p r e s s io n  o f  t h e  f a c t o r .  Mean o f  two r e p l i c t i o n s  w i th  n in e  
panel t e s t e r s .
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Data in F igu res  6 and 7 and Table  37 show th e  mean baking 
q u a l i t y  r a t i n g s  as  an av e rag e  o f  11 c u l t i v a r s  a t  t h e  two te m p e ra tu re  
regimes in  t h e  1978 t e s t .  The mean baking  q u a l i t y  r a t i n g s  f o r  
t h e  c u l t i v a r s  s t o r e d  a t  60°F (15.5°C) were h ig h e r  than th o s e  
a t  70°F (2 1 .1 °C ) .  The mean baking index  o f  a l l  c u l t i v a r s  
s t o r e d  a t  60°F (15.5°C) was 6 .35  and a t  70°F ( 2 1 . 1°C) i t  
was 5 .87 .  In th e  1979 t e s t  no s i g n i f i c a n t  d i f f e r e n c e  was 
observed  between th e  mean baking index  o f  t h e  c u l t i v a r s  s t o r e d  
a t  60°F (15.5°C) and t h o s e  a t  70°F (2.1.1°C) w i th  baking in d i c e s  
o f  5 .78  and 5 .7 6 ,  r e s p e c t i v e l y .  Baking index  i s  d i r e c t l y  
de te rm ined  by th e  q u a l i t y  f a c t o r s  o f  c o l o r ,  f l a v o r ,  t e x t u r e  
and f i b e r  c o n t e n t  (12,  13 ,  105) and i n d i r e c t l y  by th e  f a c t o r s  
a f f e c t i n g  t h e  growing c o n d i t i o n s  o f  t h e  sweet p o t a t o  p l a n t s  (15,  16) .  
C o n s t a n t i n ,  Jones  and Hernandez (15) r e p o r t e d  t h a t  po tass ium  
f e r t i l i z a t i o n  i n c r e a s e d  f i b e r  c o n t e n t .  I n c r e a s i n g  n i t r o g e n  
f e r t i l i z a t i o n  was r e p o r t e d  t o  reduce  f l e s h  c o l o r  (14) and s o i l  
pH had a s l i g h t  e f f c t  on f i b e r  c o n t e n t  (16) .
P l a n t  P ro d u c t io n  (1978-1979)
A comparison o f  20 c u l t i v a r s  on t o t a l  p l a n t  p ro d u c t io n  
from f l e s h y  r o o t s  s t o r e d  a t  60°F (15.5°C) i s  shown in  Table  38.
' P o r t o  R i c o ' ,  ' L 4 - U 2 ' ,  ' J e w e l '  and 1L3-186' produced th e  
l a r g e s t  number o f  t o t a l  p l a n t s  p e r  b u sh e l .  However, ' P o r t o  Rico'  
produced a s i g n i f i c a n t l y  l a r g e r  number than  any o t h e r  c u l t i v a r  
and ' J e w e l '  and ' L 4 - U 2 '  produced a comparable  number. Severa l
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O r g a n o le p t i c  r a t i n g s  o f  sweet p o t a t o  f l e s h y  r o o t s  
baked a f t e r  22 weeks in  s t o r a g e  a t  60°F (15 .5  C) and 
70°F (21.1°C) as  an av erage  o f  20 c u l t i v a r s  in  th e  
1978 c rop .
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Table  37. A comparison o f  o r g a n o l e p t i c  r a t i n g s  between s t o r a g e  
te m p e r a t u r e s  f o r  a mean o f  20 c u l t i v a r s  in  t h e  1978 
c r o p ,  11 c u l t i v a r s  in  t h e  1979 crop  and 11 c u l t i v a r s  
in  t h e  mean o f  1978 and 1979 c ro p s .
S to r ag e  Baking
te m p e ra t u re  Color F lav o r  Tex tu re  F ib e r  index
1978 c r o p :
60 F (15 .5  C) 6 .34  5 .9 0  6.31 6 .73  6.35
70 F (21.1  C) 5 .58  5 .52  5 .96  6 .33  5.87
1979 c r o p :
60 F (15 .5  C) 6 .0 0  5 .25  5.47 6 .37  5.78
70 F (21 .1  C) 5 .75  5 .28  5.71 6 .3 3  5 .76
Mean o f  1978 and 1979 c r o p s :
60 F (15 .5  C) 6.17 5 .57  5 .89  6 .55  6 .05
70 F (21.1  C) 5 .66  5 .40  5 .83  6 .33  5.81
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c u l t i v a r s  were c o n s id e r e d  ve ry  poor  p l a n t  p roduce rs  as  shown 
in Table  38 and would be q u e s t i o n a b l e  as  major c u l t i v a r s .
There were 14 c u l t i v a r s  t h a t  produced fewer  p l a n t s  than 
'C e n t e n n i a l '  which had a t o t a l  o f  1 ,458 p l a n t s  p e r  b u sh e l .
Data on p l a n t  p ro d u c t io n  f o r  t h e  c u l t i v a r s  s t o r e d  a t  
70°F (21.1°C) in  1978 a r e  shown in  Table  38. In genera l  t h e  
f l e s h y  r o o t s  o f  t h e  c u l t i v a r s  s t o r e d  a t  70°F (21.1°C) produced 
an i n c r e a s e  in  p l a n t  number ov e r  t h e  60°F (15.5°C) s t o r a g e .  
Severa l  c u l t i v a r s  more than  doubled th e  p l a n t  numbers in  th e  
70°F (21,1°C) s t o r a g e .  ' P o r t o  Rico '  and ' L4-112 ' produced 
th e  l a r g e s t  number o f  p l a n t s  as  i t  d id  from t h e  r o o t s  in  t h e  
60°F (15.5°C)  s t o r a g e .  These d a ta  p o i n t  o u t  t h e  s i g n i f i c a n c e  
t h a t  t h e  s t o r a g e  t e m p e r a t u r e s  have on p l a n t  p r o d u c t io n .
Data on p l a n t  p r o d u c t io n  o f  r o o t s  o f  c u l t i v a r s  s t o r e d  
a t  60°F (15.5°C) and 70°F (21.1°C)  in  t h e  1979 crop  a r e  shown 
in  Table  39,  The r o o t s  were bedded in  a r e p l i c a t e d  t e s t  in  
f i e l d  p l o t s .  Due t o  a l a t e  cool season  and heavy r a i n s  t h e  
c u l t i v a r s  s p ro u te d  p o o r ly  in  t h e  Spr ing  season o f  1980.
' P o r t o  Rico '  was t h e  o n ly  c u l t i v a r  t h a t  produced an a p p r e c i a b l e  
number o f  e a r l y  p l a n t s  having  270 e a r l y  p l a n t s  p e r  bushel 
from th e  60°F (15.5°C) s t o r a g e .  ' L4-112 ' was th e  second 
b e s t  w i th  85 e a r l y  p l a n t s  pe r  bushel  fo l low ed  by ' J e w e l '  w i th  
16 p l a n t s .  For t o t a l  p l a n t s  produced from t h e  60°F (15.5°C) 
s t o r a g e ,  ' P o r t o  Rico '  produced s i g n i f i c a n t l y  t h e  l a r g e s t  number 
o f  p l a n t s  a s  in  p re v io u s  t e s t s  and i t  was fo l lowed  by ' L4-112 ' .
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T ab le  38 .  P l a n t  p r o d u c t i o n  o f  f l e s h y  r o o t s  o f  s w e e t  p o t a t o
c u l t i v a r s  s t o r e d  a t  60°F ( 1 5 . 5 ° C )  and 70°F ( 2 1 .1 ° C )
i n  t h e  1978 c r o p 9 .
60°F 70°F
C u l t i v a r Ear ly Late Tota l
\
V
Ear ly Late Total
No. o f  p l a n t s  p e r  bushel
Centennia l 347 1111 1458 660 1384 2044
Jewel 254 672 926 624 1548 2172
J a s p e r 185 571 756 301 563 1620
P or to  Rico 1191 2497 3688 1993 2411 4404
L0-323 128 797 925 237 650 887
L4-62 274 1346 1620 521 825 1346
L4-112 642 2279 2921 738 2931 3669
L4-131 44 601 645 325 1177 926
L5-5 12 183 195 4 141 144
L5-150 175 644 819 347 674 1021
L5r36 245 1010 1255 605 1430 2035
L540 124 667 791 892 1707 2599
L5-42 34 31 65 52 749 801
L3-151 189 1032 1221 794 2077 2871
L3-186 444 1674 2118 419 1914 2333
L0-360 56 233 289 335 1177 1512
L5-6 59 185 244 172 451 623
L5-19 19 72 91 444 1370 1814
L4-312 23 445 468 0 540 540
L5-51 122 668 1258 381 1094 1475
LSD 0 .05 121 180 218 214 227 360
aMean o f  f o u r  r e p l i c a t i o n s  w i th  t e n  r o o t s  p e r  r e p l i c a t i o n .
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The c u l t i v a r s  s t o r e d  a t  70°F (21.1°C) a l l  showed an i n c r e a s e  
in  p l a n t  numbers ov e r  t h e  60°F (15.5°C) s t o r a g e  in  e a r l y ,  
l a t e  and t o t a l  p l a n t  numbers as  shown in  Table  39.
A comparison in  p l a n t  p ro d u c t io n  o f  r o o t s  o f  c u l t i v a r s  
as  an av e rag e  o f  two y e a r s  s t o r e d  a t  60°F (15.5°C) and 70°F (21.1°C) 
i s  shown in  Table  40.  In genera l  c u l t i v a r  re sp o n se s  were 
s i m i l a r  t o  t h o s e  d e s c r i b e d  in  Tab les  38 and 39.
P rev ious  workers (19 ,  29,  65 ,  86) have r e p o r t e d  in c r e a s i n g  
p l a n t  p ro d u c t io n  w i th  h ig h e r  t e m p e ra tu re  in  s t o r a g e .  Slow 
p l a n t  p roduc ing  c u l t i v a r s  have been induced to  produce more 
p l a n t s  by p r e - h e a t i n g  (19 ,  29,  71) .
In both 1978 and 1979 t e s t s ,  r o o t s  s t o r e d  a t  70°F 
(21.1°C) a s  mean o f  c u l t i v a r s  .had s i g n i f i c a n t l y  h ig h e r  
number o f  s p r o u t s  than  th e  r o o t s  s t o r e d  a t  60°F ( 1 5 . 5°C)
(Table  41 and F ig u res  8 and 9 ) .
C o r r e l a t i o n  C o e f f i c i e n t s  Between C h a r a c te r s  as  an Average 
o f  C u l t i v a r s
Using t h e  mean v a lu e s  o f  th e  20 c u l t i v a r s  f o r  each o f  
t h e  c h a r a c t e r s  measured in  1978, c o r r e l a t i o n  c o e f f i c i e n t s  
between s e v e r a l  c h a r a c t e r s  were computed (Table  42 ) .  No 
s i g n i f i c a n t  c o r r e l a t i o n  was found between y i e l d  (weight  o f  
t o t a l  m a rk e ta b l e  r o o t s )  and t h e  f o l l o w i n g :  p e r c e n t  d ry  m a t t e r ,
w e igh t  l o s s ,  s p r o u t i n g  and baking q u a l i t i e s .  I t  shou ld  be 
n o te d ,  t h a t  a l th o u g h  t h e  va lue  i s  s t a t i s t i c a l l y  n o t  s i g n i f i c a n t ,
T ab le  3 9 .  P l a n t  p r o d u c t io n  o f  f l e s h y  r o o t s  o f  s w e e t  p o t a t o  c u l t i v a r s  s t o r e d  a t  60°F  ( 1 5 . 5 ° C )
and 70°F ( 2 1 . 1 ° C )  i n  t h e  1979 cr op  .
C u l t i v a r
60°F ( 1 5 . 5°C) 70°F ( 2 1 . P C )
Ear ly Late Total Ear ly Late Total
Number o f  p l a n t s  p e r  bushel
Centennia l 0 381 381 283 341 624
Jewel 16 244 260 113 314 427
J a s p e r 7 69 76 211 261 472
P or to  Rico 270 465 735 377 387 764
L0-323 8 75 83 67 314 381
L4-62 0 138 138 0 203 203
L4-112 85 582 677 342 657 999
L4-131 0 0 0 133 295 428
L5-5 0 54 54 21 194 215
L5-150 12 47 59 168 463 631
L5-36 0 6 6 54 412 466
LSD 0.05 98 104 111 114 110 112
aMean o f  two r e p l i c a t i o n s  w i th  20 r o o t s  each c u l t i v a r  in  a r e p l i c a t i o n .
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T a b le  4 0 .  P l a n t  p r o d u c t i o n  o f  f l e s h y  r o o t s  o f  s w e e t  p o t a t o
c u l t i v a r s  s t o r e d  a t  60 F ( 1 5 . 5  C) and 70 F ( 2 1 . 1  C)
a s  an a v e r a g e  o f  t h e  1978 and 1979 c r o p s .
6 0°F ( 1 5 . 5°C) 7 0 °F ( 2 1 . 1°C)
C u l t i v a r E a r ly Late Total E a r ly Late Total
No.' oNf  p l a n t s p e r  bushel
Cen tenn ia l 173 746 919 471 862 1333
Jewel 135 458 593 368 931 1299
J a s p e r 96 320 416 256 412 668
P o r to  Rico 730 1481 2211 1185 1399 2584
LO-323 68 436 504 152 482 634
L4-62 137 742 879 260 514 774
L4-112 363 1430 1793 540 1794 2334
L4-131 22 300 322 229 736 965
L5-5 6 118 124 12 178 190
L5-150 87 345 432 257 568 825
L5-36 122 508
V
630 329 921 1250
LSD 0 .05  91 117 168 108 143 174
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Table  41. A comparison o f  p l a n t  p r o d u c t io n  o f  sweet p o t a to  f l e s h y  
r o o t s  between s t o r a g e  t e m p e r a t u r e s  o f  60°F (15.5°C) 
and 70°F ( 2 1 . 1°C) f o r  a mean o f  20 c u l t i v a r s  in 
t h e  1978 c ro p ,  11 c u l t i v a r s  in  t h e  1979 crop  and 11 
c u l t i v a r s  in  t h e  mean o f  1978 and 1979 c rops  .
S to rag e
te m p e ra tu re
E a r ly
s p r o u t
Late
s p r o u t
Total
sp ro u t
1978 c ro p :
60°F (15.5°C) 228 836 1189
70°F ( 2 1 . 1°C) 492 1240 1815
1979 c rop :
60°F ( 1 5 . 5°C) 36 188 224
70°F (21.1°C) 160 349 510
Mean o f  1978 and 1979 c ro p :
60°F ( 1 5 . 5°C) 132 512 706
70°F ( 2 1 . 1°C) 326 236 1162
a Mean o f  11 c u l t i v a r s .
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8.  P l a n t  p r o d u c t io n  o f  sweet p o t a t o  f l e s h y  r o o t s  
bedded a f t e r  22 weeks in  s t o r a g e  a t  60°F 
(15.5°C) and 70°F (21.1°C) in  t h e  1978 c ro p .
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P l a n t  p ro d u c t io n  o f  sweet p o t a t o  f l e s h y  
r o o t s  bedded a f t e r  22 weeks in  s t o r a g e  a t  
60°F (15 .5°C) and 70°F (21.1°C) in  t h e  
1979 c ro p .
I l l
t h e  c o r r e l a t i o n  c o e f f i c i e n t  between w e igh t  o f  t o t a l  m a rk e tab le  
r o o t s  and dry  m a t t e r  ( - 0 . 1 0 ) ,  w e igh t  l o s s  a f t e r  s t o r a g e  
a t  60°F ( - 0 . 1 9 )  and a t  70°F ( - 0 .3 4 )  had n e g a t i v e  s i g n s .
The t o t a l  number o f  m a rk e tab le  r o o t s  was p o s i t i v e l y  c o r r e l a t e d  
w i th  baking index  (0 .4 5 )  o f  r o o t s  p r e v i o u s l y  s t o r e d  a t  70°F ( 2 1 . 1°C) 
and number o f  r o o t s  i s  im p o r ta n t  in  t h e  y i e l d  f a c t o r .  Other  c h a r a c t e r s  
were n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  t o t a l  number o f  m ark e tab le  
r o o t s  as shown in  Table  42.  P e rc e n t  d ry  m a t t e r  c o n t e n t  a t  
h a r v e s t  was p o s i t i v e l y  c o r r e l a t e d  w i th  t h e  fo l l o w i n g :  f l a v o r
o f  baked r o o t s  s t o r e d  a t  60°F (15.5°C) and a t  70°F (2 1 .1 °C ) ,  
number o f  s p r o u t s  o f  r o o t s  s t o r e d  a t  60°F (1 5 .5 ° C ) ,  f l a v o r ,  
t e x t u r e  and baking index  o f  baked r o o t s  s t o r e d  a t  70°F (2 1 .1 °C ) .
These c o r r e l a t i o n s  o f  d ry  m a t t e r  c o n t e n t  a r e  a l l  advan tageous  
s in c e  t h e  b re e d e r  would l i k e  to  improve both th e  dry  m a t t e r  
c o n t e n t  and a t  t h e  same time improve t h e  baking q u a l i t i e s  
and th e  s p r o u t i n g  a b i l i t y  o f  r o o t s  a f t e r  some months o f  
s t o r a g e .
In t h e  1979 t e s t  w i th  11 c u l t i v a r s ,  t h e  c o r r e l a t i o n  c o e f ­
f i c i e n t  between t o t a l  r o o t  w e igh t  o r  p e r c e n t  d ry  m a t t e r  a t  
h a r v e s t  and t h e  o t h e r  c h a r a c t e r s  s t u d i e d  a r e  summarized in  
Table  43. Total  r o o t  w e igh t  was n e g a t i v e l y  c o r r e l a t e d  w i th  
p e r c e n t  d ry  m a t t e r  a t  h a r v e s t  ( - 0 . 4 5 ) ,  w i th  w e igh t  l o s s  a f t e r  f i v e -  
month s t o r a g e  a t  60°F ( - 0 . 4 3 )  and w i th  most  o f  t h e  baking 
q u a l i t y  f a c t o r s .  This  i s  no t  a d e s i r a b l e  c o n d i t i o n  a l th o u g h  high
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Table  42.  C o r r e l a t i o n s  between c h a r a c t e r s  in  t h e  20 sweet 
p o t a t o  c u l t i v a r s  o f  t h e  1978 c ro p 3 .
Weight o f No. o f P e rcen t
C h a r a c t e r s t o t a l  r o o t s t o t a l  r o o t s d ry  m a t t e r
P e r c e n t  d ry  m a t t e r -0 .1 0 0 .12 —
S to red  60°F:
Weight l o s s -0 .1 9 -0 .0 6 -0 .2 5
Baking q u a l i t y :
Color 0.16 0.11 0.08
F la v o r 0.24 0.04 0.45^
Tex tu re 0.14 -0 .0 5 0.37
F ib e r 0.32 0 .15 0.12
Baking index 0.17 -0 .01 0.24
P l a n t  p ro d u c t io n 0.22 0 .24 0.45^
S to red  70°F:
Weight l o s s -0 .3 4 -0 .2 5 -0 .2 5
Baking q u a l i t y :
Color 0.36 0 .43 -0 .1 5
F la v o r 0.04 0 .10 0 . 7 5 ^
T ex tu re 0 .14 0 .16 0 . 6 0 ^
F ib e r 0 .39 0 .28 0 .43
Baking index 0 .38 0 .45^ 0 .48^
P l a n t  p ro d u c t io n 0 .20 0.34 0.41
C o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t e d  from mean o f  20 c u l t i v a r s  
f o r  a sample s i z e  o f  20.
* S i g n i f i c a n t  a t  t h e  0 .05  l e v e l
♦ ♦ S i g n i f i c a n t  a t  t h e  0 .01  l e v e l
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Table  43. C o r r e l a t i o n s  between c h a r a c t e r s  in  t h e  sweet p o t a to  
as  an av e rag e  o f  11 c u l t i v a r s  in  t h e  1979 c ro p 9 .
Weight o f  No. o f  P e r c e n t
C u l t i v a r s  t o t a l  r o o t s  t o t a l  r o o t s  d ry  m a t t e r
P e r c e n t  d ry  m a t t e r - 0 . 4 5 # -0 .0 3 —
S to red  60a F:
Weight l o s s - 0 ,4 3 ^ -0 .3 5 0.23
Baking g u a l i t y :
Color -0 .0 4 0.16 -0 .5 1 ^
F lavor - 0 . 4 3 + -0 .22 0 . 6 7 ^
Tex tu re -0 .3 1 -0 .2 4 0 . 6 1 ^
F ib e r -0 .2 8 -0 .2 6 0 .59
Baking index - 0 .4 2 ^ -0 .21 0 . 6 3 ^
P l a n t  p ro d u c t io n 0.11 0 ,47^ 0.29
S to red  70°F:
Weight l o s s -0 .27 - 0 .1 9 -0 .1 3
Baking q u a l i t y :
Color -0 .11 -0 .1 3 -0 .3 6
FI avo r -0 .64 - 0 .4 0 0 . 5 5 ^
Tex tu re - 0 . 6 0 ^
**rHoi 0 .42^
F ib e r - 0 .5 5 ^ - 0 . 6 3 ^ 0 .20
Baking index - 0 . 4 8 + -0 .3 9 0 .35
P l a n t  p ro d u c t io n 0 .09 0 .43^ 0.31
a
C o r r e l a t i o n  c o e f f i c i e n t s  e s t i m a t e d  from two r e p l i c a t i o n s  in 
e l ev e n  c u l t i v a r s  f o r  a sample s i z e  o f  22.
♦ S i g n i f i c a n t  a t  t h e  0 .05  l e v e l .
♦ ♦ S i g n i f i c a n t  a t  t h e  0 .01  l e v e l .
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y i e l d i n g  a b i l i t y  must n o t  be minimized as  i t  i s  o f  major im por tance .  
P e r c e n t  d ry  m a t t e r  a t  h a r v e s t  was h ig h ly  p o s i t i v e l y  c o r r e l a t e d  
w i th  % d ry  m a t t e r  a f t e r  f iv e -m o n th  s t o r a g e  a t  60°F (15.5°C) 
and a t  70°F (21.1°C) w i th  v a lu e s  o f  0 .87 and 0 . 8 8 ,  r e s p e c t i v e l y .  
P e r c e n t  d ry  m a t t e r  was a l s o  p o s i t i v e l y  c o r r e l a t e d  w i th  f l a v o r ,  
t e x t u r e ,  f i b e r  and baking  index  o f  r o o t s  s t o r e d  a t  60°F (15.5°C) 
bu t  n e g a t i v e l y  c o r r e l a t e d  w i th  c o l o r  o f  baked r o o t s .  The 
c o r r e l a t i o n  c o e f f i c i e n t  between % d ry  m a t t e r  and weigh t  l o s s  
a f t e r  s t o r a g e  a t  70°F (21 ,1°C)  and o f  c o l o r  o f  baked r o o t s  
were n e g a t i v e  s i g n s ,  ^0 ,13  and - 0 . 3 6 ,  r e s p e c t i v e l y ,  bu t  they  
were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  A s i g n i f i c a n t  p o s i t i v e  
c o r r e l a t i o n  was o b t a i n e d  between % d ry  m a t t e r  a t  h a r v e s t  and 
f l a v o r  o f  baked r o o t s  ( 0 .5 5 )  and t e x t u r e  o f  baked r o o t s  (0 .4 2 )  
s t o r e d  a t  70°F (2 1 .1 °C ) .  As in  t h e  1978 t e s t ,  t h e  a s s o c i a t i o n s  
o f  d ry  m a t t e r  c o n t e n t  w i th  o t h e r  c h a r a c t e r s  under  t h i s  s tudy  
were d e s i r a b l e ,  t h a t  i s ,  th e y  were m o s t ly  p o s i t i v e l y  c o r r e l a t e d  
so t h a t  t h e  ex p ec ted  improvement o f  d ry  m a t t e r  i s  l i k e l y  
t o  produce  improvemnts in  t h e s e  o t h e r  c h a r a c t e r s .
Yamakawa and Sakamoto (1 1 0 ) ,  working w i th  genotypes  
ad ap ted  t o  t r u e  seed  p l a n t i n g ,  found a h ig h ly  s i g n i f i c a n t  
n e g a t i v e  pheno typ ic  c o r r e l a t i o n  between dry  m a t t e r  and y i e l d  
in  r o o t  w e igh t  p e r  p l a n t  in  t h e i r  1973 ex p e r im en t .  In t h e i r  
1974 ex per im en t  th e y  observed  no s i g n i f i c a n t  pheno typ ic  c o r r e l a t i o n  
bu t  a h ig h ly  s i g n i f i c a n t  p o s i t i v e  g e n o ty p ic  c o r r e l a t i o n  between
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dry  m a t t e r  and t o t a l  r o o t  w e ig h t .  Chew (7) u s ing  genotypes  
s i m i l a r  o r  d e r iv e d  from t h e  same germplasm as  t h e  f i r s t  
s t u d y ,  a l s o  found n e g a t i v e  c o r r e l a t i o n  between d ry  m a t t e r  
and y i e l d .
DISCUSSION
The p o ly c r o s s  system o f  h y b r i d i z a t i o n  has become th e  pr im ary  
method o f  b reed in g  in  t h e  sweet p o t a t o  (37 ) .  This  has come 
abou t  due t o ,  a t  l e a s t ,  two r e a s o n s .  F i r s t ,  h y b r i d i z a t i o n  
u s ing  b i p a r e n t a l  c r o s s e s  has been found by e x p e r i e n c e  t o  be 
i m p r a c t i c a l  f o r  p roduc ing  f a i r l y  l a r g e  amounts o f  t r u e  seed 
because  t h e  sweet p o t a t o  produces  o n l y ,  a t  mos t ,  f o u r  seeds  
p e r  f r u i t  and t h i s  i s  compounded by th e  o c cu r r en c e  o f  many s e l f -  
and c r o s s - i n c o m p a t i b i l i t i e s  (36 ,  38,  39,  99 ) .  The second 
reason  i s  r e l a t e d  t o  t h e  f a c t  t h a t  t h e  sweet p o t a t o  i s  normal ly  
a v e g e t a t i v e l y  p ro p ag a ted  c ro p .  A c r o s s - p o l l i n a t e d  s p e c i e s ,  
t h e  sweet p o t a t o  i s  h ig h ly  he te rozygous  and each and ev e ry  i n d i ­
v id u a l  p l a n t  in  a p o ly c r o s s  progeny i s  a un ique recombinan t  geno­
ty p e .  The advan tage  in  u s ing  th e  p o ly c r o s s  sys tem in  sweet p o t a t o  
improvement i s  t h a t  each he te rozygous  s e e d l i n g  can be reproduced 
p r a c t i c a l l y  unchanged g e n e t i c a l l y  th rough  v e g e t a t i v e  p r o p a g a t io n .
The p r e s e n t  r e s e a r c h  was aimed to  g e n e r a t e  q u a n t i t a t i v e  
g e n e t i c  d a t a  f o r  th e  sweet p o t a t o  under a p o ly c r o s s  sys tem o f  
m a t ing .  This  r e s e a r c h  was p a r t i c u l a r l y  encouraged by th e  
s t a t e m e n t  o f  J o n e s ,  S t e i n b a u e r ,  and Pope (57) t o  t h e  e f f e c t  
t h a t  q u a n t i t a t i v e  g e n e t i c  t h e o r i e s ,  a l th o u g h  fo rm u la ted  f o r  
use  w i th  d i p l o i d s ,  may be a p p l i c a b l e  t o  th e  hexap lo id  sweet 
p o t a t o .  They based t h e i r  s t a t e m e n t s  on p rev io u s  c y t o l o g i c a l
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o b s e r v a t i o n s  in  t h e  sweet p o t a t o  showing b i v a l e n t  p a i r i n g  o f  
t h e  chromosomes d u r in g  m e io s i s  t o  be t h e  r u l e  and a l s o  on 
r e s u l t s  from q u a l i t a t i v e  g e n e t i c  s t u d i e s  i n d i c a t i n g  t h a t  many 
c h a r a c t e r  s e g r e g a t i o n s  can be e x p la i n e d  on th e  b a s i s  o f  m u l t i p l e  
d isomic  models (57) .
Q u a n t i t a t i v e  g e n e t i c  d a t a ,  i . e .  g e n e t i c  v a r i a n c e s ,  h e r i t a b i -  
l i t i e s ,  expec ted  re s p o n se s  from s e l e c t i o n ,  and o t h e r s  could  
be u se fu l  i n ,  a t  l e a s t ,  two broad a s p e c t s  o f  sweet p o t a to  
b re e d in g .  F i r s t ,  they  cou ld  s e r v e  as  gu ides  in  making d e c i s i o n s  
abou t  a l t e r n a t i v e  s e l e c t i o n  s t r a t e g i e s  f o r  genotypes  t o  be 
e n t e r e d  o r  r e t a i n e d  in  a p o ly c ro s s  n u r s e r y .  Second, q u a n t i t a t i v e  
g e n e t i c  d a t a  would be e q u a l l y  u se fu l  as  a source  o f  in fo rm a t io n  
in  making d e c i s i o n s  as t o  how much s e l e c t i o n  p r e s s u r e  should  
be e x e r t e d  f o r  a c h a r a c t e r  a t  s p e c i f i c  s t a g e s  o f  t h e  s c r e e n in g  
and t e s t i n g  p ro c e s s  o f  s e g r e g a t i n g  s e e d l i n g  p ro g e n ie s .
In t h e  1978 p o ly c r o s s  progeny t e s t ,  i t  was shown t h a t  t h e r e  
was c o n s i d e r a b l e  v a r i a b i l i t y  among i n d i v i d u a l s  o f  t h e  p o ly c ro s s  
s e e d l i n g  progeny o f  1LO-323' in  te rms o f  t o t a l  m a rk e tab le  
r o o t  y i e l d ,  sk in  c o l o r  and f l e s h  c o l o r  o f  r o o t s .  Such l a r g e  
v a r i a b i l i t y  in  t h e s e  t h r e e  c h a r a c t e r s  cou ld  t h e o r e t i c a l l y  be 
a t t r i b u t e d  t o  both  g e n e t i c  and env ironmenta l  c a u s e s ,  f o r  as 
mentioned above,  each and ev e ry  i n d i v i d u a l  p l a n t  in  a p o ly c ro s s  
progeny o f  th e  h ig h ly  he te rozygous  sweet p o t a t o  i s  p r a c t i c a l l y
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a un ique genotype.  This  t e s t ,  however, cou ld  n o t  s e p a r a t e  o r  
p a r t i t i o n  t h e  t o t a l  p heno typ ic  v a r i a n c e  i n t o  t h e i r  g e n e t i c  
and environmenta l  components.
In t h e  1979 t e s t ,  i t  was p o s s i b l e  to  p a r t i t i o n  th e  t o t a l  
pheno typ ic  v a r i a n c e  i n t o  t h e  g e n e t i c  and env ironmenta l  components 
u s ing  a v a r i a n c e  component a n a l y s i s  o f  h a l f - s i b s .  The e s t i m a t e s  
o f  g e n e t i c  v a r i a n c e ,  h e r i t a b i l i t y ,  and expec ted  re sp o n se  from 
s e l e c t i o n  f o r  w e igh t  o f  US #1 r o o t s  and t o t a l  m a rk e tab le  r o o t  
y i e l d  were p a r t i c u l a r l y  e n co u r a g in g ,  t h e i r  h e r i t a b i l i t i e s  
be ing  c l o s e  to  0 .20 .  Th is  d a t a  i n d i c a t e s  t h a t  s e l e c t i o n ,  e s p e c i a l l y  
in  t h e  form o f  c u l l i n g  t h e  bottom g e n o ty p es ,  cou ld  be p r a c t i c e d  
e f f e c t i v e l y  a t  t h e  f i r s t  h a r v e s t  b e fo re  f i e l d  p l a n t i n g  o f  th e  
v e g e t a t i v e l y  p ropaga ted  geno types  o r  s e e d l i n g s .  This  has g r e a t  
s i g n i f i c a n c e  s i n c e  on ly  a r e l a t i v e l y  few e n t r i e s  a r e  saved by 
u s ing  th e  p ro p e r  s e l e c t i o n  p r e s s u r e ,  t h e r e f o r e ,  e l i m i n a t i n g  
many u n d e s i r a b l e  gen o ty p es .
H e r i t a b i l i t y  e s t i m a t e s  f o r  some v ine  c h a r a c t e r s  in  t h i s  
t e s t  were r e l a t i v e l y  h igh  compared to  t h e  h e r i t a b i l i t y  e s t i m a t e s  
f o r  most r o o t  t r a i t s .  This  p a r t l y  a g re e s  w i th  t h e  f i n d i n g s  
o f  Jones  (51) a l th o u g h  t h i s  t e s t  used a d i f f e r e n t  p o p u la t i o n  
and a d i f f e r e n t  method o f  a n a l y s i s  from t h a t  o f  Jo n es .  A few 
o f  t h e  f i n d i n g s  in  t h i s  t e s t  d id  n o t  a g re e  w i th  J o n e s ,  i . e .  
t h i s  t e s t  showed t h a t  l e a f  v e in  c o l o r  has very  low h e r i t a b i l i t y
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whereas  Jones  found ve ry  hi ah h e r i t a b i l i t y  f o r  t h i s  t r a i t .
Th is  d i s ag ree m e n t  in  t h e  f i n d i n g s  cou ld  be p a r t l y  a t t r i b u t e d  
to  t h e  d i f f e r e n c e  in  t h e  make-up o f  t h e  p o p u l a t i o n s  used.
Jones  (51) used a sample o f  v a r io u s  genotypes  presumably i n ­
c lu d in g  th o se  c l o s e l y  r e l a t e d  to  w i ld  a n c e s t o r s .  In t h i s  s tu d y ,  
t h e  p o p u la t i o n  from which th e  sample was taken  has been h ig h ly  
s e l e c t e d  based on s u p e r i o r  h o r t i c u l t u r a l  c h a r a c t e r s .
In t h e  s tu d y  o f  t h e  c o r r e l a t i o n  o f  v a r i o u s  c h a r a c t e r s ,  
i t  was shown t h a t  e x c e p t  f o r  a few u n d e s i r a b l e  a s s o c i a t i o n s ,  
which f o r t u n a t e l y  cou ld  be e a s i l y  minimized w i th  p ro p e r  b reed ing  
and s e l e c t i o n  p r o c e d u r e s ,  many o f  t h e  c o r r e l a t i o n s  were p o s i t i v e  
i n d i c a t i n g  t h a t  improvement o f  one c h a r a c t e r  would l i k e l y  be 
accompanied by improvement o f  t h e  o t h e r  c h a r a c t e r s  o r  a t  l e a s t  
no a d v e r se  e f f e c t s  were su g g es te d .  Among t h e  few u n d e s i r a b l e  
c o r r e l a t i o n s ,  f o r  i n s t a n c e ,  t h e  n e g e t i v e  c o r r e l a t i o n  c o e f f i c i e n t  
between t o t a l  f l e s h y  r o o t  y i e l d  and r o o t  f l e s h  c o l o r  su g g es t  
t h e  need to  r e l a x  t h e  s e l e c t i o n  p r e s s u r e  f o r  f l e s h y  r o o t s  a t  
t h e  f i r s t  s t a g e  o f  t h e  s c r e e n in g  p ro c e s s  in  o r d e r  t h a t  no t  
many o f  t h e  h igh y i e l d i n g  genotypes  would be unknowingly d i s c a r d e d .  
Jones  (53) s t a t e d  t h a t  no a d v e r se  c o r r e l a t i o n  was found in 
h i s  s t u d i e s  between r o o t  w e igh t  and o t h e r  c h a r a c t e r s .
In t h e  advanced c u l t i v a r  t e s t s ,  t h e  need was shown t o  t e s t  
t h e  c u l t i v a r s  in  v a r i o u s  l o c a t i o n s  o r  y e a r s .  I t  was a l s o  shown 
t h a t  w h i le  t h e r e  were c u l t i v a r  X l o c a t i o n  i n t e r a c t i o n ,  in  g e n e r a l ,
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c u l t i v a r s  found h igh  y i e l d i n g  in  one l o c a t i o n  o r  y e a r ,  such 
as  1L4-621 and 'L O -3 2 3 ' ,  were a l s o  h igh y i e l d e r s  in  t h e  o t h e r  
l o c a t i o n s  o r  y e a r s .  Depending on th e  o b j e c t i v e  o f  t h e  b r e e d e r ,  
c u l t i v a r s  should  be developed  to  have ve ry  low c u l t i v a r  X 
l o c a t i o n  o r  y e a r  i n t e r a c t i o n  which i s  im p o r ta n t  f o r  any c u l t i v a r .  
C u l t i v a r s  developed  which perform very  well  in  one environment 
may n o t  n e c e s s a r i l y  pe r fo rm  well in a n o t h e r ,  t h e r e f o r e ,  having 
a h igh c u l t i v a r  X l o c a t i o n  o r  y e a r  i n t e r a c t i o n  which,  in  g e n e r a l ,  
i s  n o t  d e s i r a b l e .
Weight l o s s  o f  sweet p o t a t o  r o o t s  in  s t o r a g e  can on ly  be 
minimized s i n c e  sweet p o t a t o e s  a r e  l i v i n g  e n t i t i e s  t h a t  c o n t in u e  
t o  undergo m e ta b o l i c  r e a c t i o n s  a t  lower r a t e s  when under a p ­
p r o p r i a t e  s t o r a g e  c o n d i t i o n s  o f  60°F (15.5°C) and 85% humid i ty  
fo l l o w in g  c u r in g .  The o b s e r v a t i o n  in  th e  1978 t e s t  shows t h a t  some 
c u l t i v a r s ,  i . e .  *L 5-51 and *L5-36 ' ,  performed j u s t  as  well 
under  70°F (21 .1°C)  as  under  60°F (15.5°C) s t o r a g e .  Th is  
i n d i c a t e s  t h e  p o s s i b i l i t y  o f  dev e lo p in g  c u l t i v a r s  t h a t  may no t  
have high w e igh t  l o s s  even under  70°F (21.1°C) s t o r a o e  which 
cou ld  t h e r e f o r e  reduce  e n e rg y  use in  s t o r a g e  rooms. Most o f  
t h e  p r e s e n t  advanced c u l t i v a r s  show c o m p a r a t iv e ly  h ig h e r  weigh t  
l o s s e s  under  70°F (21 .1°C)  th a n  under  60°F (15.5°C) bu t  t h e  
e ncourag ing  t h i n g  i s  t h a t  most  o f  them could  be s t o r e d  up to  
f i v e  month s t o r a g e  a t  70°F (21 .1°C ) .
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All o f  t h e  advanced s e e d l i n g s  have good o r g a n o l e p t i c  
r a t i n g s  and t h e  d i f f e r e n c e  between th o s e  s t o r e d  a t  60°F (15.5°C) 
and t h o s e  s t o r e d  a t  70°F (21.1°C) were n o t  l a r g e .  This  i s  aga in  
an en courag ing  f i n d i n g  s i n c e  th e  s t o r a g e - o f  sweet p o t a to  r o o t s  
under  70°F (21.1°C) was n o t  ve ry  d e t r i m e n t a l  t o  t h e  q u a l i t y  
o f  t h e  f l e s h y  r o o t s .  Another i n t e r e s t i n g  f i n d i n g  i s  t h a t  dry  
m a t t e r  c o n t e n t  a t  h a r v e s t  was p o s i t i v e l y  c o r r e l a t e d  with  most 
o f  t h e  q u a l i t y  f a c t o r s  e s p e c i a l l y  t h e  f l a v o r  and t e x t u r e  o f  
baked r o o t s .  Breeders  would l i k e  t o  deve lop  c u l t i v a r s  t h a t  
have a h igh d ry  m a t t e r  a t  t h e  same t ime  having good q u a l i t y .
Good s p r o u t i n g  in  f i e l d  bed i s  a n o th e r  im p o r tan t  c h a r a c t e r  
t h a t  t h e  b re e d e r s  would l i k e  t o  see  in a c u l t i v a r .  The high 
y i e l d i n g  advanced s e e d l i n g s  in  t h i s  t e s t ,  i . e .  *L4-62* and 
'LO-323' d id  n o t  have v e ry  high  s p r o u t in g  a b i l i t y  but were 
c o n s id e re d  a t  an a c c e p t a b l e  l e v e l .  ' L4-112'  which d id  no t
produce  a high y i e l d  bu t  s e t  t h e  h i g h e s t  number o f  r o o t s  was 
t h e  b e s t  p l a n t  p ro d u ce r  among t h e  advanced s e e d l i n g s .
The p o s i t i v e  c o r r e l a t i o n s  between d ry  m a t t e r  c o n t e n t  and 
f l a v o r ,  t e x t u r e  and baking index o f  baked r o o t s  and p l a n t  p ro d u c t io n  
a r e  some o f  t h e  o t h e r  i n t e r e s t i n g  r e s u l t s  in  t h i s  s tu d y .  No 
p re v io u s  s t u d i e s  a r e  shown in  t h e  l i t e r a t u r e  f o r  t h e  r e l a t i o n s h i p  
between t h e s e  c h a r a c t e r s .  P rev ious  s t u d i e s  (12,  13,  28,  44,  45) 
on q u a l i t y  o f  baked r o o t s  have shown c o r r e l a t i o n s  between c o l o r ,  
f l a v o r ,  and o t h e r  baking q u a l i t y  f a c t o r s  w i th  baking index  and  a 
p o s i t i v e  c o r r e l a t i o n  was r e p o r t e d  between f l e s h  c o l o r  and baking index .
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The advanced c u l t i v a r  1L4-62 ' ,  used in  t h i s  s tudy  was 
s u b se q u e n t ly  r e l e a s e d  a s  a new v a r i e t y  in  J u l y  1980 and named 
' T r a v i s '  in  honor  o f  t h e  l a t e  Dr. T r a v i s  P. Hernandez,  t h e  second 
s u p e r i n t e n d e n t  o f  t h e  Sweet P o ta to  Research C e n te r ,  Chase,  Loui­
s i a n a ,  United  S t a t e s  o f  America.
SUMMARY
To de te rm in e  t h e  g e n e t i c  v a r i a n c e ,  h e r i t a b i l i t i e s  and 
c o r r e l a t i o n s  o f  y i e l d ,  s t o r a g e  l o s s e s ,  p l a n t  p r o d u c t i o n ,  and 
o t h e r  r o o t  and v in e  c h a r a c t e r s  in  t h e  sweet p o t a t o  germplasm 
a t  LSU, two s t u d i e s  were conducted  both in  1978 and 1979: 
p o ly c r o s s  progeny t e s t s ,  and compar ison  o f  advanced s e e d l i n g s  
( c u l t i v a r s ) .
In t h e  1978 p o ly c r o s s  progeny t e s t ,  i t  was found t h a t  
among th e  202 p o ly c r o s s  s e e d l i n g  progeny o f  'LO-3231, 26.2% 
had copper  r o o t  s k in  c o l o r  and 15.6% ro s e  sk in  which a r e  th e  
d e s i r a b l e  sk in  c o l o r s  and 40% were r a t e d  4 (o range)  and 5 (deep 
orange)  in  f l e s h  c o l o r .  These d a t a  were i n t e r p r e t e d  t o  r e f l e c t  
t h e  p r o g r e s s  t h a t  t h e  LSU sweet p o t a t o  b reed ing  program has 
a t t a i n e d  in  t h e  improvement o f  r o o t  sk in  and f l e s h  c o l o r .
In t h e  1979 p o l y c r o s s  progeny t e s t ,  f i v e  mate rna l  p a r e n t s  
were s t u d i e d :  ' C e n t e n n i a l ' ,  'L O -3 2 3 ' ,  ' L9-163 ' ,  ' L4-312 ' and
' L8-343 ' .  Under normal s e l e c t i o n  p r o c e d u r e s ,  ' L8-343' p o ly c ro s s  
s e e d l i n g  progeny had t h e  h i g h e s t  p e rc e n ta g e  o f  s e l e c t e d  s e e d l i n g s  
on t h e  b a s i s  o f  f l e s h  c o l o r  fo l low ed  by t h e  p o ly c ro s s  s e e d l in g  
progeny o f  ' L9-1 6 3 ' .  E s t im a te s  o f  h e r i t a b i l i t y  f o r  r o o t  sk in  
and f l e s h  c o l o r  were both  ve ry  low. Root sk in  c o l o r  was p o s i t i v e l y  
c o r r e l a t e d  w i th  y i e l d  o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  r o o t s ,  
v ine  l e n g th  and v ine  d i a m e te r .  A n e g a t i v e  c o r r e l a t i o n  was observed  
between r o o t  sk in  c o l o r  and v in e  c o l o r .  Root f l e s h  c o l o r  was
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p o s i t i v e l y  c o r r e l a t e d  w i th  i n t e r n o d e  l e n g th  and i t  was n e g a t i v e l y  
c o r r e l a t e d  w i th  y i e l d  o f  US #1 r o o t s ,  t o t a l  f l e s h y  r o o t s ,  
p l a n t  p ro d u c t io n  o f  bedded r o o t s ,  v ine  d ia m e te r  and number o f  
s e e d l i n g  b ranches .
In y i e l d  o f  US #1 r o o t s ,  ' L8-3431 p o ly c r o s s  progeny had 
th e  l a r g e s t  p e r c e n ta g e  o f  s e e d l i n g s  t h a t  d id  no t  produce any 
US #1 r o o t s  fo l lowed  by ' L4-3121 *L 9-163 ' , 'LO-323'  and ' C e n t e n n i a l ' .  
In progeny mean y i e l d ,  'LO-323'  produced t h e  h i g h e s t  US #1 r o o t s  
and ' L8-343 ' had th e  lo w e s t .  In t o t a l  f l e s h y  r o o t  y i e l d ,  'C e n t e n n i a l '  
had t h e  h i g h e s t  progeny mean and ' L8-343' had t h e  lo w es t .
The g e n e t i c  v a r i a n c e  e x p re s sed  as a c o e f f i c i e n t  o f  v a r i a t i o n  
was high both f o r  y i e l d  o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  r o o t s  
w i th  v a lu e s  o f  51.5% and 38.9%, r e s p e c t i v e l y .  The e s t i m a t e s  o f  
h e r i t a b i l i t y  f o r  y i e l d  o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  
r o o t s  were o f  s u f f i c i e n t  magnitude i n d i c a t i n g  t h a t  s e l e c t i o n  
cou ld  be p r a c t i c e d  on an i n d i v i d u a l  p l a n t  b a s i s .  Both t h e  y i e l d  
o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  r o o t s  were p o s i t i v e l y  c o r r e l a t e d  
w i th  v in e  l e n g t h ,  v ine  d i a m e t e r ,  i n t e r n o d e  l e n g th  and number o f  
b ran ch es .  Y ie ld  o f  t o t a l  f l e s h y  r o o t s  was p o s i t i v e l y  c o r r e l a t e d  
w i th  l e a f  shape and y i e l d  o f  US #1 r o o t s  was n e g a t i v e l y  c o r r e l a t e d  
w i th  v in e  c o l o r  and l e a f  ve in  c o l o r .
The p o ly c ro s s  s e e d l i n g  progeny mean f o r  w e igh t  l o s s  in  
s t o r a g e  was low es t  f o r  ' L9-163 ' and h i g h e s t  f o r  ' L4-312 ' .
G ene t ic  v a r i a n c e  component o f  weigh t  l o s s  in  s t o r a g e  had a n e g a t i v e
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v a lu e .  None o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  w i th  o t h e r  r o o t  
and v in e  c h a r a c t e r s  were s i g n i f i c a n t .
The e s t i m a t e d  g e n e t i c  v a r i a n c e  f o r  p l a n t  p ro d u c t io n  was ve ry  
low, c o n s e q u e n t l y ,  h e r i t a b i l i t y  was a l s o  ve ry  low. P l a n t  p ro d u c t io n  
was n e g a t i v e l y  c o r r e l a t e d  w i th  r o o t  f l e s h  c o l o r .  All o t h e r  c h a r a c t e r s  
s t u d i e d  were n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  p l a n t  p ro d u c t io n .
E s t im a te s  o f  g e n e t i c  v a r i a n c e  and h e r i t a b i l i t y  f o r  number 
o f  US #1 r o o t s  and o f  t o t a l  f l e s h y  r o o t s  were o f  s u f f i c i e n t  
magnitude  (0 .202 and 0 .2 9 0 ,  r e s p e c t i v e l y )  t h e r e f o r e  i n d i c a t i n g  
t h a t  s e l e c t i o n  based on i n d i v i d u a l  p l a n t  d a t a  i s  p o s s i b l e .  Vine 
c h a r a c t e r s ,  i . e .  v ine  l e n g t h ,  v in e  d i a m e t e r ,  young f o l i a g e  c o l o r ,  
l e a f  shape  and p e t i o l e  l e n g th  had high e s t i m a t e s  o f  g e n e t i c  
v a r i a n c e s  w i th  h e r i t a b i l i t y  v a lu es  o f  ove r  0 .5 0 .  Vine c o l o r ,  
i n t e r n o d e  l e n g t h ,  number o f  b ranches  and l e a f  ve in  c o l o r  had 
lower than  0 .21  h e r i t a b i l i t y  v a lu e s .
R e p l i c a t e d  y i e l d  t e s t s  f o r  advanced s e e d l i n g s  in  1978 
showed t h a t  ' L4-62 ' and ' L5-36* had comparable  y i e l d  o f  US #1 
r o o t s  w i th  ' C e n t e n n i a l ' .  'LO-323' a l s o  had comparable  y i e l d  
o f  t o t a l  m a rk e tab l e  r o o t s  w i th  ' C e n t e n n i a l ' .  ' L4-112' and ' L5-40 ' 
had t h e  h i g h e s t  y i e l d  o f  US #2 r o o t s .  ' L4-112 ' ,  ' L5-36 ' and 
' L4-62 ' had t h e  l a r g e s t  number o f  t o t a l  m a rk e tab le  r o o t s  pe r  
h i l l .  Of t h e  11 c u l t i v a r s  t e s t e d  in  1979, 'LO -323 ' ,  L4-62'  
and ' L5-160'  had th e  h i g h e s t  y i e l d  o f  US #1 r o o t s  which were 
comparable  t o  y i e l d  o f  US #1 r o o t s  o f  ' C e n t e n n i a l ' ,  ' J e w e l '  
and ' J a s p e r ' .  'L O -3 2 3 ' ,  ' L4-62 ' and *L5-5 ' had s i g n i f i c a n t l y
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h ig h e r  y i e l d s  o f  Jumbo r o o t s  compared t o  t h e  y i e l d  o f  ' J a s p e r ' .
The y i e l d  o f  t o t a l  m a rk e ta b l e  r o o t s  f o r  'LO-323'  and ' L4-62 ' 
were s i g n i f i c a n t l y  h ig h e r  than  ' C e n t e n n i a l ' ,  ' J e w e l ' ,  ' J a s p e r '  
and ' P o r t o  R i c o ' .  'C e n t e n n i a l '  had n u m e r i c a l ly  t h e  h i g h e s t  
mean number o f  US #1 r o o t s  and t o t a l  m a rk e ta b l e  r o o t s  pe r  
h i l l  w h i le  ' L4-112 ' had n u m e r i c a l ly  t h e  h i g h e s t  mean number o f  
US #2 r o o t s  p e r  h i l l .  There was a s i g n i f i c a n t  c u l t i v a r  X l o c a t i o n  
o r  y e a r  i n t e r a c t i o n  in  y i e l d  o f  US #1 r o o t s  and t o t a l  m a rk e tab le  
r o o t s  and in  mean number o f  t o t a l  m a rk e ta b l e  r o o t s  p e r  h i l l .
In a two y e a r  s t u d y  in  d ry  m a t t e r  c o n t e n t  o f  f l e s h y  r o o t s ,  
i t  was found t h a t  ' P o r t o  Rico '  had t h e  h i g h e s t  dry  m a t t e r  c o n t e n t  
a t  h a r v e s t  (27 ,  77) and in  su b se q u e n t  s t o r a g e  t e m p e r a t u r e s .
Among t h e  advanced s e e d l i n g s ,  ' L3-186 ' and ' L4-131'  had th e  
h i g h e s t  d ry  m a t t e r  c o n t e n t  and ' L4-62 ' had th e  lo w e s t .
Pe rcen tag e  w e igh t  l o s s  in  s t o r a g e  v a r i e d  among c u l t i v a r s  
and between t e m p e ra tu re  reg im es .  At t h e  end o f  20 weeks s t o r a g e  
a t  60°F (15.5°C) in  1978, 'L 5 - 1 5 0 ' ,  ' L4-131'  and ' L5-5'  showed 
th e  l e a s t  w e igh t  l o s s  and ' L5-6 ' ,  ' L5-42 ' and ' L4-312 ' had t h e  
h i g h e s t .  At 70°F (2 1 .1 ° C ) ,  ' L5-36 ' had t h e  l e a s t  w e igh t  l o s s  
and ' L4-312 ' had t h e  h i g h e s t .  As an av e rag e  o f  20 c u l t i v a r s ,  
w e igh t  l o s s  o f  r o o t s  s t o r e d  a t  60°F ( 1 5 . 5°C) was lower than  th e  
we igh t  l o s s  o f  r o o t s  s t o r e d  a t  70°F (2 1 .1 °C ) .  When w e igh t  l o s s  
was p l o t t e d  a g a i n s t  t im e  o f  s t o r a g e  a t  both  t e m p e r a t u r e s ,  t h e r e  
was a f a s t  r a t e  o f  i n c r e a s e  in  w e igh t  l o s s  from end o f  c u r in g
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t o  f o u r  weeks in  s t o r a g e ,  then  a s low er  r a t e  from f o u r  weeks 
t o  e i g h t  weeks and ag a in  a f a s t  r a t e .
O r g a n o le p t i c  r a t i n g s  f o r  baked r o o t s  in  t h e  1978 t e s t s  
showed t h a t  'L O -3 2 3 ' ,  ' L4-112 ' and ' L4-131' had comparable 
baking i n d i c e s  a t  60°F (15.5°C) and a t  70°F (21 .1°C ) .  G e n e ra l ly ,  
a l l  t h e  c u l t i v a r s  were c o n s id e r e d  a c c e p t a b l e  in  q u a l i t y  f a c t o r s  
in  t h e  1978 and 1979 t e s t s .
In t h e  1978 t e s t ,  ' P o r t o  R i c o ' ,  ' L4-112*, ' J e w e l '  and 
' L3-1861 produced th e  l a r g e s t  number o f  t o t a l  p l a n t s  pe r  bushel 
from r o o t s  s t o r e d  a t  60°F (1 5 .5 °C ) .  Many o f  t h e  20 c u l t i v a r s  
t e s t e d  were c o n s id e r e d  poor p l a n t  p ro d u c e r s .  Roots s t o r e d  a t  
70°F (21.1°C) f o r  a l l  c u l t i v a r s  produced an i n c r e a s e  in  p l a n t  
number ov e r  t h e  60°F (15.5°C)  s t o r a g e .  In 1979, poor p l a n t  p r o ­
d u c t io n  was o b t a i n e d  from a l l  c u l t i v a r s  a t  both s t o r a g e  te m p e ra tu re s  
and ' P o r t o  Rico'  and ' L4-1121 produced th e  most p l a n t s .
Dry m a t t e r  c o n t e n t  in  1978 was p o s i t i v e l y  c o r r e l a t e d  w i th  
f l a v o r ,  p l a n t  p r o d u c t io n  o f  r o o t s  s t o r e d  a t  60°F (15.5°C) and 
w i th  f l a v o r ,  t e x t u r e  and baking index  o f  r o o t s  s t o r e d  a t  70°F 
(21 .1°C ) .  In t h e  1979 c ro p ,  w e igh t  o f  t o t a l  m a rk e tab le  r o o t s  
was n e g a t i v e l y  c o r r e l a t e d  w i th  d ry  m a t t e r  c o n t e n t ,  w e igh t  l o s s  
in  s t o r a g e ,  f l a v o r  and baking index  o f  r o o t s  s t o r e d  a t  60°F (1 5 .5 °C ) ,  
t e x t u r e ,  f i b e r  and baking index  o f  r o o t s  s t o r e d  a t  70°F (21 .1°C ) .
The mean number o f  t o t a l  r o o t s  p e r  h i l l  was p o s i t i v e l y  c o r r e l a t e d  
w i th  p l a n t  p r o d u c t io n  o f  r o o t s  a t  both s t o r a g e  t e m p e ra tu re s  and
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n e g a t i v e l y  c o r r e l a t e d  w i th  t e x t u r e  and f l a v o r  o f  baked r o o t s  
s t o r e d  a t  70°F (21 .1°C ) .  Dry m a t t e r  c o n t e n t  was n e g a t i v e l y  c o r ­
r e l a t e d  w i th  c o l o r  o f  baked r o o t s  s t o r e d  a t  60°F ( 1 5 . 5°C) but 
p o s i t i v e l y  c o r r e l a t e d  w i th  f l a v o r ,  t e x t u r e ,  and baking  index  o f  
r o o t s  s t o r e d  a t  60°F(15.5°C) and w i th  f l a v o r  and t e x t u r e  o f  r o o t s  
s t o r e d  a t  70°F (21 .1°C ) .
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